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INFORMATION 


AS IT APPEARS 
IN THIS CATALOG 


TITLE 


GENERAL 


Quick Reference Catalog 
Field Engineers 

Tube Type Numbering System 
Distributors 

Tube Replacement Chart 
Price List 


Vacuum Pump Price List 
Application Bulletin No. 3 
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TETRODES—PENTODES 


4-65A 

4-125A 
4-250A 
4-400A 
4-1000A 
4PR60A 
4W20,000A 
4X150 Tube Extractor 
4X150A 
4X150D 
4X150G 
4X500A 
4E27A/5-125B 


KLYSTRONS 

: 1KOI5XA, G 
3K20,000LA, F, K 
3K50,000LA, F, K 


EITEL-McCULLOUGH, 


(Effective |-1-55) 


1S ey BY 


TRIODES 


2C39A 
3024 
3W5000A3 
3W5000F3 
3X2500A3 
3X2500F3 
3X3000A1 
3X3000F1 
6C21 

25T 

35T 

35TG 

75TH 

75TL 
100TH 
100TL 
152TH 
152TL 
250TH 
250TL 
304TH 
304TL 
450TH 
450TL 
592/3-200A3 
750TL 
1000T 
1500T 
2000T 


DIODES—RECTIFIERS 


2-01C 
2-25A 
2-50A 
2-150D 
2-240A 
2-2000A 
250R 

253 

8020 
KY21A 
RX21A 
866A/866 
872A/872 


OTHER PRODUCTS 


Vacuum Capacitors 

Variable Vacuum Capacitors 

HV-1 Diffusion Pump 

1001G lonization Gauge 

Preformed Contact Finger Stock 

HR Connectors 

Air System Sockets 
4-400A/4000 See Tube Data Sheet 
4-1000A/4000 See Tube Data Sheet 
4X150A/4000 
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A QUICK GUIDE TO EIMAC PRODUCTS 
AND SERVICES OFFERED IN THIS CATALOG 


Including... 


@® Your nearest distributor of modern, fully guaranteed Eimac 
Vacuum tubes, vacuum capacitors, heat dissipating con- 
nectors, air-system sockets, preformed contact finger stock 
and vacuum switches. 


@ Your nearest Eimac Field Engineer, who stands ready to 
give you immediate engineering assistance, any informa- 
tion on deliveries and prices, or provide other information 
not found in the catalog. 


@ Eimac tube type numbering system. 


Tube Replacement Chart. 


@ Prices on Eimac products. 


IMPORTANT EIMAC “EXTRAS” 


Application Engineering. The Eimac Application Engineering Department is available at 
all times for consultation. New tube operating techniques are continually being explored, tested 
and proved by Eimac application engineers, whose combined knowledge and experience are made 
available to you. Additional contributions by this Eimac department are its Application Bulletins, 
an expanding service which you get without obligation. 


Field Engineering. Serving as an extension of the Application Engineering Department out- 
side the Eimac plant, Eimac field engineers cover the United States, operate out of offices in major 
cities. They will help you personally with experimental work, problems of technique, etc. Engineers 
from the Eitel-McCullough plant in San Bruno are available, too, for field consultation throughout 
the country. As Eimac tubes are world renowned, the same services extend to various countries 
overseas through the Eimac export division. 
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Engineers 


Serving nine territories throughout the United States are top qualified men, well 
equipped for electronic factory-field liaison. A phone call or letter to the Eimac 
field engineer covering your area will bring immediate engineering assistance or 
information on deliveries and prices. These men are in daily communication with 
the Eimac factories and have up-to-the-minute information available at their 


finger tips. 
HERB BECKER » RUSH DRAKE 
1140 Crenshaw Blvd. 1644 - 104th Ave., S. E. 
Los Angeles 19, California P. O. Box 427 
Phone: WEbster 1-1257 Bellevue, Washington 
Phone: Gibson 1611 

J. E. JOYNER, JR. 
2524 Jenny Wren Lane, S. W. McLOUD & RAYMOND CO. 
P. O. Box 341, Station A 5528 East Colfax Ave. 
Atlanta, Georgia Denver 7, Colorado 

e > Phone: FRanklin 4910 Phone: FRemont 7-3067 
ROYAL J. HIGGINS CO. CLYDE H. SCHRYVER SALES CO. 
10105 South Western Ave. 4550 Main St., Room 224 
Chicago 43, Illinois Kansas City 5, Missouri 
Phone: CEdarcrest 3-7388 Phone: WEstport 4660 
ADOLPH SCHWARTZ JACK YOUNT 


1431 Pleasant Drive 


15 Exchange Place Dallas 17, Texas 


Jersey City 2, New Jersey 


Phone: DElaware 3-2424 Phone: EXpress 0988 
TIM COAKLEY SALES OFFICE ER rt dee AES He: 


148 Needham St. 301 Clay St. 


er a ones one San Francisco 11, California 
n 61, Massachu s : | 
Phone: DEcatur 2-4800 Phone: EXbrook 2-5112 

120 Broadway 

New York 5, New York 


For information concerning your electronic Phone: WOrth 4-3454 
problems or needs solicit the services of these 
men without any obligation. 225 West 23rd St. 


Los Angeles 7, California 
Phone: PRospect 2538 


SEE REVERSE SIDE FOR SECTIONAL MAP 


Effective 10-1-54 
P Indicates change from sheet dated 8-11-53 Printed in U.S.A, 4-83232 
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Eimac 
Tube Type 


EITEL-McGWLLOU GH, INC. 


“SAN BRUNO, CALIFORNIA 


Numbering 
System 


Since 1945 all new tube types developed by Eitel-McCullough, Inc., have been given a type 
number chosen according to a coded numbering scheme. This system is designed to convey descriptive 
information about the tube. 


To illustrate the method of coding and the information the type number conveys, a 22 kw forced- 
air cooled Eimac triode, type number 3X2500A3, is broken down as follows: 


3X2500A3 


Number ae Electrodes Mu Group 


Plate 
2 Indicates Diode Dissipation Indicates mu from 0 to 10. 
3 Indicates Triode (Watts) Indicates mu from 11 to 20. 
4 Indicates Tetrode Indicates mu from 21 to 30. 
5 Indicates Pentode etc. 
etc. 
Description 
*R or — Radiation cooled, internal anode. : 
4 External anode, air-cooled tube. Version 
WwW Water-cooled anode. Indicates tubes which, although alike 
PR Intended for pulse work, radiation cooled, as to the number of elements and 
internal anode. plate dissipation, are not necessarily 
PX Intended for pulse work, external anode, air- interchangeable either electrically or 
cooled. physically. 
PW Intended for pulse work, water-cooled anode. 


*In type numbers chosen for future tubes, the letter 
“R” will be used in place of the dash to indicate a 
radiation cooled tube of the internal anode construc- 
tion. 


Copyright 1950 Ejitel-McCullough, Inc. Printed in U.S.A. 64582 


Eimac Tube Type Numbering System for 
Velocity Modulated Tubes 


(Klystron, Travelling Wave, etc.) 


To illustrate the method of coding and the information the type number 
conveys, the Eimac 5 kw output Klystron for the lowest third of the UHF tele- : 
vision band, type number 3K20,000LA, is broken down as follows: 


oP Sigel 


Number of Cavities Dissipation Version 
This is the number of interaction Rating Indicates tubes which, although 
regions along the beam. A reflex (Watts) . alike as to the number of inter- 
klystron would be considered to . action regions, type, dissipation 
have one interaction space; a travel- and frequency band, are not nec- 
ling wave tube with a distributed ee essarily interchangeable either 
circuit would be considered as hav- . electrically or physically. 


ing “zero’’ cavities because there are 
no well defined interaction regions. 


Type of Tube 


K = Klyston 

TW Traveling Wave Frequency Band 

PK Pulse Klystron Predominately an L-band tube 

ST Space Charge Predominately an X-band tube 
Travelling Wave Tube. etc. 


Printed in U.S.A. 1-71531 


THERE’S AN EIMAC DISTRIBUTOR NEAR YOU 


To Be Sure of Eimac Quality, Purchase Eimac Labeled Tubes from These Authorized Distributors 


@ ALASKA 


Anchorage 
Yukon Radio Supply, Inc. 
Box 406 


Fairbanks 


Yukon Radio Supply, Inc. 
655 - éth Ave. 
P. O. Box 1385 


Juneau 
Alaska Radio Supply, Inc. 
Box 2538 


ALABAMA 


Birmingham 
Ack Radio Supply Co. 
3010 - 3rd Ave. South 


James W, Clary Co. 
1713 - 2nd Ave. South 


Forbes Distributing Co., Inc. 
2600 - 3rd Ave. South 
Gadsden 
Southeastern Radio Parts Co. 
120 Chestnut St. 
Mobile 


Forbes Electronic 

Distributors, Inc. 

57 N. Washington St. 
Montgomery 


Nolin-MclInnis, Inc. 

205 Commerce St. 

P. O. Box 2229 
Southeastern Radio Parts Co. 
210 N. Court St. 


ARIZONA 


Phoenix 


Radio Parts of Arizona 
214 South Iith Ave. 


r ( Radio Specialties & 
: } Appliance Corp. 
305 E. Roosevelt 


Western Radio & Engineering Co, 
1915 East Washington St. 


Tucson 


Elliott Electronics, Inc. 
418 N. 4th Ave. 
P. O. Box 5081 


ARKANSAS 


Blytheville 
Blytheville Radio Supply 
112 South First St. 
Ft. Smith 
Wise Radio Suppy 
1001 Towson Ave. 
Little Rock 


Carlton Wholesale Radio, Inc. 
606 E. Capitol St. 
P. O. Box 828 


Southern Radio Supply 
1419 Main St. 


David White Radio Supply Co. 
1222 Main St. 


Texarkana 


Lavender Radio Supply Co., Inc. 


520 East Fourth 
CALIFORNIA 


Bakersfield 


Central Radio & TV Supply 
621 - 34th St. 


Valley Radio Supply 
716 Baker St. 
Burbank 


Fred S. Dean Co. 
1500 W. Burbank Blvd. 


Valley Electronic Supply Co. 


ss 1302 W. Magnolia Blvd. 
ry Fresno 


Jack C. Arbuckle 
2330 Kern St. 


Harry Dooley Co. 
Cy acy DAME oe 


Glendale 
Hagerty Radio Supply 
6826 San Fernando Road 
Hollywood 


Hollywood Radio Supply, Inc. 
5606 Hollywood Blvd. 


Los Angeles 


California Electronics Supply, 


Inc. 
11801 W. Pico Blvd. 


Federated Purchaser, Inc. 
911 South Grand Ave. 


Henry Radio 
11240 West Olympic 


Kierulff Electronics, Inc. 
820 West Olympic Blvd. 


Radio Products Sales, Inc. 
1501 South Hill St. 


Radio Television Supply Co. 
341 W. 18th St. 


Shelley Radio Co. 
2008 Westwood Blvd. 
Long Beach 


Fred S. Dean Co. 
969 American Ave. 


Larry Lynde Electronics 
1526 E. 4th St. 


Scott Radio Supply, Inc. 
266 Alamitos Ave. 
Maywood 


Kierulff & Company 
6058 Walker Ave. 


Oakland 
W. D. Brill Co. 
198 - 10th St. 
Elmar Electronics 
140 - Ilth St. 
Palo Alto 
Zack Radio Supply Co. 
525 High St. 
Pasadena 


Dow Radio Supply Co. 
1759 E. Colorado St. 


Electronics Supply Corp. 
2615 East Foothill Blvd. 


Sacramento 


Dunlap Wholesale Radio Co. 
Inc. 
1628-495 Sti 


E. M. Kemp Co. 
1115 "'R"' Street 


Sacramento Amateur Radio & 
TV Supplies 
3002 Capitol Ave. 


Sacramento Electronic Supply Co. 
L219 aa St 


San Bernardino 


Kierulff & Company 
1123 W. Base Line at ‘'L"' St. 


San Diego 


Electronic Equipment 
Distributors 
140 ''B' St. 


Shanks & Wright 
2045 Kettner Blvd. 


Western Radio & Television 
Supply Co. 
1415 India St. 

San Francisco 


San Francisco Radio Supply Co. 
1284 Market St. 


Zack Radio Supply Co. 
1426 Market St. 
San Jose 


Frank Quement, Inc. 
161 W. San Fernando St. 


Peninsula TV & Radio Supply 
881 S. Ist 


Santa Ana 


Radio & Television Equipment Co. 
207 Oak St. 


Santa Barbara 


Channel Radio Supply Co. 
523 Anacapa St. 


Stockton 


B. J. DeJarnatt Wholesale Co, 


515 N. Hunter St. 


Dunlap Wholesale Radio Co. 
27 N. Grant 


COLORADO 


Colorado Springs 


Murray Radio Co. 
9 East Vermijo 


Denver 


Inter-State Radio & Supply Co. 


1200 Stout St. 


Niles Phonograph & Radio Co. 


505-507-509 - |4th St. 


Radio Products Sales Co. 
1237 - 16th St. 


L. B. Walker Radio Co. 
854 Broadway 


Ward Terry & Co. 
70 Rio Grande Blvd. 


Grand Junction 
Radio & Electronic Supply Co. 
SII Ute 
Pueblo 
L. B. Walker Radio Co. 
218 W. 8th St. 
CONNECTICUT 


Bridgeport 


Hatry of Bridgeport, Inc. 
1700 Main St. 


Hartford 


Hatry of Hartford, Inc. 
203 Ann St. 


R. G. Sceli Co. 
1249 Main St. 
New Britain 
United Radio Supply Co. 
47-53 East Main St. 
New Haven 


Thomas H. Brown Co. 
15-25 Whiting St. 


Dale Electronic Distributors 
Div. of Dale-Connecticut, Inc. 
150 James St. 


Hatry of New Haven, Inc. 
77 Broadway 
New London 


Aikins Electronic Supply Co. 
428 Bank St. 


Waterbury 


The Bond Radio Supply 
439 W. Main St. 


Hatry of Waterbury, Inc. 
89 Cherry St. 


DELAWARE 


Wilmington 
Almo Radio Co. 
Cor. 6th & Orange St. 


Radio Electric Service Co. 
3rd & Tatnall Sts. 


FLORIDA 


Jacksonville 


Kinkade Radio Supply 
1402 Laura St. 


Southeast Audio Company 
930 W. Adams Street 


Thurow Distributors, Inc. 
956 Liberty St. 


Lakeland 


Radio Accessories Co. 
1050 South Florida Ave. 


Miami 
Electronic Supply Co. 
61 N. E. 9th St. 


Herman Radio Supply Co. 
1365 N. W. 23rd St. 


Thurow Distributors, Inc. 
2207 N. E. 2nd Ave. 


Orlando 


Hammond-Adams, Inc. 
9 South Terry St. 


Pensacola 


Grice Radio & Electronic 
Supplies 
360 E. Wright Street 


Thurow Distributors, Inc. 
99 So. Alcaniz St. 
St. Petersburg 
Cooper Radio Co. 
648 Second Ave., So. 
Tallahassee 


Thurow Distributors, Inc. 
739 North Monroe 


Tampa 


Kinkade Radio Supply 
1707 Grand Central Ave. 


Radio Accessories Co. 
417 E. Platt St. 


Thurow Distributors, Inc. 
121 So. Water St. 


West Palm Beach 


Goddard Distributors, Inc. 
1309 North Dixie 


GEORGIA 


Albany 
Specialty Distributing Co. 
131 Flint St. 

Atlanta 
Specialty Distributing Co. 
425 Peachtree St., N. E. 


Southeastern Radio Parts Co. 
400 W. Peachtree St. 


The Yancey Company, Inc? 
1500 Northside Dr., N. W. 
Augusta 
Specialty Distributing Co. 
644 Reynolds St. 
Columbus 
Radio Sales & Service Co. 
1326 First Ave. 
Macon 
Specialty Distributing Co. 
539 Arch St. 
Savannah 
Specialty Distributing Co. 
411 E, Broughton St. 


Southeastern Radio Parts Co. 
38 Montgomery St. 


HAWAII 


Honolulu, T. H. 


Radio-Television Corp., Ltd. 
777 Ala Moana 


Radio Wholesale & Supply Co. 
P. O. Box 3768 


IDAHO 


Boise 


Craddock's Radio Supply 
1522 State St. 


Kopke Electronics Co. 
119 Peasley St. 


Idaho Falls 


Schwendiman's Wholesale 
Distributors 
380 £. Street 


ILLINOIS 


Chicago 
Allied Radio Corp. 
100 N. Western Ave. 
J. G. Bowman & Co. 
515 €. 75th St. 
Chicago Radio Apparatus 
Co.) Ine. 
415 South Dearborn St. 
Green Mill Radio Supply 
145 West IIIth St. 


Lukko Sales Corp. 
5024 Irving Park Rd. 


Newark Electric Co. 

223 West Madison St. 

Star Electronic Distributors, Inc. 
7736 South Halsted Street 


Stolz-Wicks, Inc. 
8110 S. Western Ave. 


Gin —THE MARK OF EXCELLENCE IN ELECTRON POWER TUBES SINCE 1934 


Walker-Jimieson, Inc. 
311 South Western Ave. 


Decatur 


York Radio Supply Corp. 
801 North Broadway 


Oak Park 


Melvin Electronics, Inc. 
238 Chicago Ave. 
Peoria 


Klaus Radio & Electric Co. 
403 East Lake St. 


Selectronic Supplies, Inc. 
803 S. Adams St. 


Warren Radio Co. 
308 Oak St. 
Quincy 


Cooper Supply Co. 
419 S. 10th St. 


Rockford 


H & H Electronic Supply, Inc. 
510 Kishwaukee St. 


J & M Radio and Television 
Supplies, Inc. 
1133 Railroad Ave. 
Springfield 
Suter TV Supply 
1500 Sangamon Ave. 
INDIANA 


Anderson 
Seyberts Radio Supply 
1331 Main St. 
Evansville 


Ohio Valley Sound Service 
20 E. Sycamore St. 


Wesco Radio Parts 
428-430 Pennsylvania St. 
Fort Wayne 


Ft. Wayne Electronics 
Supply, Inc. 

223 East Main St. 
Warren Radio Co. 
1716 South Harrison St. 


Indianapolis 


Graham Electronics Supply, Inc. 


102 S. Pennsylvania St. 


Meunier Radio Supply Co. 
524 North Illinois 


Radio Distributing Co. 
1013 N. Capitol Ave. 


Muncie 


Muncie Electronic Supply 
305 North Madison 


South Bend 


Radio Distributing Co. 
432 S. Carroll St. 


Terre Haute 


Terre Haute Radio 
501 Ohio St. 


IOWA 


Cedar Rapids 


Gifford Brown Inc. 
726 - 5th St. S. E. 


Council Bluffs 


World Radio Laboratories, Inc. 


3415-27 West Broadway 
Davenport 
Tri-City Radio Supply, Inc. 
1205 €. River Dr. 
Des Moines 


Gifford Brown, Inc. 
1216 Grand Ave. 


Radio Trade Supply Co. 
1224 Grand Ave. 
Dubuque 


Boe Distributing Co. 
1605 Rockdale Road 


Fort Dodge 
Ken-Els Radio Supply Co. 
50! Ist Ave., North 


Sioux City 


Burghardt Radio Supply of 
Sioux City 
611 - 5th St. 


Dukes Radio Co. 
209 Sixth St. 


Power City Radio Co. 
408 Jones St. 
Waterloo 


Farnsworth Radio & Television 
201-205 E. Mullan St. 


Ray-Mac Radio Supply Co. 
200 Ballou St. 


KANSAS 


Hutchinson 


Acme Radio Supply 
327 W. 4th St. 


Interstate Electronic Supply Corp. 


325 W. 4th St. 
Pittsburg 


Pittsburg Radio Supply 
212 South Broadway 


Salina 


Western Dist. Radio & Supply Co. 


227 North Santa Fe 


Topeka 
Acme Radio Supply 
412 E. 10th St. 


John A. Costelow Co. Inc. 
125 Kansas Ave. 


The Overton Electric Co. Inc 
522 Jackson St. 


Wichita 
Amateur Radio Equipment Co. 
1203 East Douglas 


Interstate Electronic 
Supply Corp 

230 Ida, P. . Box 2018 
Radio Sunply Co. 

115 Laura St. 


KENTUCKY 


Lexington 
Radio Equipment Co. 
480 Skain St. 
Louisvillle 


|, Burks & Co., Inc. 
911 West Broadway 


Universal Radio Supply Co. 
533 South Seventh St. 


LOUISIANA 


Alexandria 
Central Radio Supply Co. 
509 Monroe St. 

Baton Rouge 


Electronic Supply Co. 
1751-53 North 2\st St. 


Louisiana Radio & Television 
Distributor, Inc. 
1645 N. Plank Road 


Lafayette 


Ralph's Radio Electronic Supply 
3004 Cameron St. 


Lake Charles 


Wholesale Radio Equipment Co. 
324 Ryan St. 
Monroe 


C & O Electronics 
500 N. Third St. 


Hale & McNeil 
421 Walnut St. 
New Orleans 


Electronic Parts Corp. 
223-225 North Broad 
Radio Parts, Inc. 
807 Howard Ave. 


Southern Radio Supply Co. 
1900 Tulane St. 
Shreveport 


Inter-state Electric Co. of 
Shreveport, Inc. 
630 Spring Street 


Lavender Radio & TV Supply Co. 


936 Milam St. 
MAINE 


Auburn 


Radio Supply Co. Inc. 
26 Cross St. 


Bangor 


Radio Service Laboratory 
16 Salem Court 


Portland 


Maine Electronic Supply Corp. 
148 Anderson St. 


Radio Service Laboratory 
1004 Congress St. 


MARYLAND 


Baltimore 


Kann-Ellert Electronics, Inc. 
9 South Howard St 


Radio Electric Service Co. 
5 North Howard St. 


Wholesale Radio Parts Co., Inc. 
3311 West Baltimore St. 
Cumberland 


Zimmerman Wholesalers 

162 Bedford St. 
Hagerstown 

Zimmerman Wholesalers 

114 E. Washington St. 
Salisbury 

Almo Radio Co. 

219 Highland Ave. 


MASSACHUSETTS 


Boston 


DeMambro Radio Supply Co. 
I}1l Commonwealth Ave. 


General Electric Supply Corp. 
145 North Beacon 


Cramer Electronics 
811 Boylston St. 


The Louis M. Herman Co. 
885 Boylston Street 


A. W. Mayer Co. 
895 Boylston St. 


Radio Shack Corp. 
167 Washington St. 


Radio Wire Television, Inc. 
110 Federal St. 
Brockton 


Ware Radio Supply Co. 
913 Center St. 


Cambridge 


The Eastern Co. 
620 Memorial Drive 


Electrical Supply Corp. 
1739 Massachusetts Ave. 


Fitchburg 
Hatry & Young of Fitchburg, Inc. 
390 Water St. 
Holyoke 
Springfield Radio Co. 
93 High St. 
Lawrence 
Hatry & Young of Lawrence. Inc. 
262 Lowell Street 
New Bedford 
C. E. Beckman Co. 
11 Commercial St. 
Pittsfield 
Pittsfield Radio Co. 
41 West St. 
Springfield 
T. F. Cushing 
349 Worthington St. 


Young & Young 

of Springfield, Inc. 
169 Spring Street 
Regent Sales Inc. 
236 Chestnut St. 


Riga Electrical Corp. 
376 Worthington St. 


Soundco Electronic Supply Co. 
147 Dwight St. 


Springfield Radio Co. 
405 Dwight St. 


Westinghouse Electric Supply Co. 


46 Hampden St. 
Worcester 


DeMambro Radio Supply Co., Inc. 


222 Summer Street 


Radio Electronic Sales Co. 
52 Chandler St. 


Radio Maintenance Supply Co. 
80 Thomas St. 


MICHIGAN 
Ann Arbor 


Purchase Radio Supply 
605 Church Street 


Wedemeyer Electronic Supply Ce. 
215 N. Fourth Ave. 


Battle Creek 


Electronic Supply Corp. 
94 Hamblin Ave. 


Detroit 


M. N. Duffy & Co. 

2040 Grand River Ave., W. 
Radio Electronic Supply Co. 
1112 W. Warren St. 


Radio Specialties Co. 
456 Charlotte Ave. 


Flint 


Shand Radio Specialties 
2608 Leith St. 


Grand Rapids 


Radio Electronic Supply Co. 
505 Jefferson Ave., E 


Kalamazoo 


Electronic Supply Corp. 
906 East Michigan Ave. 
Warren Radio Co. 
713 S. Portage St. 


Lansing 


Wedemeyer Electronic Supply Co. 
2005 E. Michigan Ave. 


MINNESOTA 
Duluth 


Minneapolis 


St. 


Lew Bonn Company 
228 E. Superior St. 
Northwest Radio 
123 East First St. 


Lew Bonn Company 
1211 La Salle Ave. 


Electronic Center, Inc. 

107 - 3rd Ave. No. 
Northwest Radio & Electronic 
Supply Co. 

52 So. 12th St. 

Harry Stark, Inc. 

7| S. Twelfth St. 

Paul 

Lew Bonn Co. 

141-147 West Seventh St. 


Hall Electric 
566 North Robert St. 


MISSISSIPPI 


Jackson 


Swan Distributing Co., Inc. 
342 N. Gallatin St. P. O. Box 3201 


MISSOURI 
Butler 


Henry Radio 
211 North Main St. 


Cape Girardeau 


Suedekum Electronic Supply Co. 
2215 Broadway 


Joplin 


4-State Radio & Supply Company 
201 Main St. 


Kansas City 


Poplar Bluff 


St. 


Burstein-Applebee Company 
1012-14 McGee Street 


Continental Electric Co. 
1321 West 13th St. 
Electro-Crafts 

1305 Swift, North 
Radiolab 

1612 Grand Ave. © 
Tri-State Radio & Supply Co. 

536 E. Pine Blvd. 


Joseph 


Acme Radio Supply 
819-21 S. 8th St. 


ie) 720 S. 9th St. 
St. Louis 


Ar-Ka Engineering, Inc. 
1319 South Vandeventer 


Walter Ashe Radio Co. 
1125 Pine St. 


Ebinger Radio & Supply 
2501 S. Jefferson 


Interstate Supply Company 
4445 Gustine Ave. 


Olive Electronics 
6711 Olive Blvd. 


Radonics 
5040 Easton Ave. 


Van Sickle Radio Co. 
1113 Pine St. 


Springfield 
Reed Radio & Supply Co. 
805 Boonville Ave. 
MONTANA 


Billings 


Electronics Supply Co. 
214 Eleventh St.. West 


Butte 


Smith Supply Co. 
425 So. Arizona St. 


Helena 
D. N. Latus Co. 
1531 National 
Great Falls 
Geo. Lindgren Co. 
P. O. Box 966 
Missoula 


Northwest Distributors 
50? South Higgins Ave. 


NEBRASKA 


Lincoln 


Hicks Radio Company 
1422 ''O"' Street 


Leuck Radio Supply 
243 South IIth St. 


Omaha 


J. B. Distributing Co. 
1616 Cass St. 


Omaha Appliance Co. 
18th & St. Mary's 


Radio Equipment Co. 
2852 Douglas St. 


Scottsbluff 


Joachim Radio Supply, Inc. 
1913 Broadway - P. O. Box 67 


NEVADA 


Las Vegas 


Electronic Supply Co. 
8 E. Charleston 


Metcalf's Radio & Sound 


® 


Supply 
2nd & California Sts. 
Reno 
Ed. Heim Radio & Electronics 
1185 Wells Ave. 


Osborne & Dermody, Inc. 
2300 Valley Road 


NEW HAMPSHIRE 
Concord 


Evans Radio 
P. O. Box 312 


Dover 


American Radio Corp. 
Sixth and Chestnut Sts. 


Manchester 


DeMambro Radio Supply Co. 
1308 Elm Street 


Radio Service Laboratory 
$670 Chestnut St. 


NEW JERSEY 


Atlantic City 


Almo Radio Co. 
4401 Ventnor Ave. 


Radio Electric Service Co. 
406 North Albany 


o 


St. Joseph Radio & Supply Co. 


Camden 


Almo Radio Co. 
1133-35-37 Haddon Avenue 


Radio Electric Service of 
New Jersey, Inc. 
513-515 Cooper St. 


Newark 


Federated Purchaser Corp. 
114 Hudson St. at Central Ave. 


Aaron Lippman & Co. 
99-107 Newark St. 


Radio Wire-Television, Inc. 
24 Central Ave. 
New Brunswick 


William Radio Supply Co. 
265 Woodbridge Ave., Route 43 


Trenton 
Allen and Hurley 
25 South Warren St. 
NEW MEXICO 


Albuquerque 


Midland Specialty Co. 
1712 Las Lomas Blvd. 


Radio Equipment Co. 
523 East Central Ave. 


L. B. Walker Radio Co., Inc. 
114 W. Granite Ave. 


Roswell 


Supreme Radio Supply 
129 W. 2nd St. 


Santa Fe 


A-| Communications Supply Co. 


441 Cerrillos Road 
NEW YORK 


Albany 


Ft. Orange Distributing Co., Inc. 
904 Broadway 


Amsterdam 


Adirondak Radio Supply 
P. O. Box 88 


Binghamton 


Federal Radio Sales & Supply Co. 


188 State St. 
Brooklyn 


Acme Electronics Distributors 


orp. 
76 Willoughby St. 


Buffalo 
Dymac, Inc. 
2329 Main St. 


Genesee Radio & Parts Company 
205 Genesee St. 


Radio Equipment Corp. 
147 Genesee St. 


Hampstead 


Standard Parts Corp. 
277 No. Franklin St. 


Ithaca 
Stallman of Ithaca, Inc. 
123-131 South Tioga St. 
Jamaica 


Harrison Radio Corp. 

144 - 24 Hillside Ave. 

Norman Radio Distributors, Inc. 
94-29 Merrick Road 


Peeriess Radio Distributors, Inc. 


92-32 Merrick Road 
New York City 


Arrow Electronics Co. 

65 Cortlandt St. 

Electronics Center, Inc. 

118 Duane St. 

Federated Purchaser 

66 Dey St. 

Harrison Radio Corp. 

225 Greenwich Street 

Harvey Radio Co., Inc. 

103 W. 43rd St. 

Hudson Radio & Television Corp. 
48 West 48th St. 

Hudson Radio & Television Corp. 
212 Fulton St. 

Midway Radio & Television Corp. 
60 West 45th St. 


Milo Radio & Electronics Corp. 
200 Greenwich St. 


Radio Wire-Television, Inc. 
100 Sixth Ave. 


Terminal Radio Corp. 
85 Cortlandt St. 
Rochester 
Rochester Radio Supply Co. 
114 St. Paul St. 
Syracuse 


W. E. Berndt 
655 S. Warren St. 


Stewart W, Smith, Inc. 
325 East Water St. 
Utica 


Beacon Electronics, Inc. 
4\1 - 419 Columbia St. 


Watertown 


Wolmar Distributors, Inc. 
Div. of Beacon Electronics, Inc. 
108 Lincoln Bldg. 


White Plains 


Westchester Electronic Supply Co. 
420 Mamaronock Ave. 


NORTH CAROLINA 


Asheville 
Freck Radio & Supply Co. 
38 Biltmore Ave. 


Charlotte 
Dixie Radio Supply Co., Inc. 
715 W. Morehead 


Shaw Distributing Co. 
205 W. First St. 


Southern Radio Corp. 
1625 West Morehead 
Greensboro 


Johannesen Electric Co. 
312 - 14 N. Eugene St. 


Southeastern Radio Supply Co. 
404 North Eugene St. 


Raleigh 
Allied Electronics 
413 - 415 Hillsboro St. 
Southeastern Radio Supply Co. 
415 Hillsboro St. 
Winston-Salem 
Dalton-Hege Radio Supply Co. 
924 W. 4th St. 


NORTH DAKOTA 


Fargo 


Bristol Distributing Co. 
419 N. P. Ave. 


Fargo Radio Service Co. 
515 Third Ave, N. 


Minot 


Maytag Electric Co. 
Minot 


OHIO 
Akron 


Olson Radio Warehouse, Inc. - 
73 East Mill St. 


The Sun Radio Co. 
110 East Market St. 
Ashtabula 


Morrison's Radio Supply 
33! Center St. 
Canton 


Armstrong's Electronic Center 
1261 Cleveland Ave. Northwest 


Wireless Radio & Television 

117-12th St.. N. E 
Cincinnati 

Hughes-Peters, Inc. 

1128 Sycamore St. 


The Mytronic Co. 
2145 Florence Ave. 


The Schuster Electric Co. 
319-21 East 8th St. 


Steinberg's, Inc. 
633 Walnut St. 


Cleveland 


Pioneer Radio Supply Corp. 
2115 Prospect Ave. 


Radio & Electronics Part Corp. 
3235 Prospect Ave. 
Columbus 


Hughes-Peters, Inc. 
Ill - 117 East Long St. 


Thompson Radio Supplies 
182 East Long St. 


Universal Service 
114. N. Third St. 


Whitehead Radio Co. 
120 E. Long St. 


Dayton 


Hughes-Peters, Inc. 
300 W. Sth at Perry 


Srepco, Inc. 
314 Leo St. 


Stotts-Friedman Co. 

135 E. Second St. 
Lima 

Lima Radio Parts Co. 

600 North Main St. 

Warren Radio Co. 

222 S. Elizabeth St. 
Springfield 

Standard Radio-Springfield, Inc. 

119 West Main St. 


Toledo 


Lifetime Electronics 
1505 Adams St. 


Selectronics Supplies Inc. 

1320 Madison Ave. 

Warren Radio Co. 

1002 Adams St. 
Youngstown 


Radio & Television Parts Co. 
230 E. Boardman St. 


Ross Radio Company 
325 West Federal St. 


OKLAHOMA 
Oklahoma City 


Johnson Wholesale Electronics 
416 N. Lee St. 


Radio Supply, Inc. 
724 N. Hudson 


Tulsa 
Radio, Inc. 
1000 S. Main St. 


S & S Radio Supply Co. 
537 So. Kenosha St. 


OREGON 


Eugene 


Carlson, Hatton & Hay, Inc. 
96 East l0th Ave. 


United Radio Supply, Inc. 
179 W. 8th St. 


Medford 
Verl G. Walker Co. 
205 West Jackson 
Portland 


Central Distributors 
1331 N. W. Couch St. 


Fleming & Company 
N. W. Broadway at Flanders 


Lou Johnson Co., Inc. 
422 N. W. 8th Ave. 


Northwest Radio Supply Co. 
717 S. W. Ankeny St. 


Pacific Stationery 
Wholesale Radio Dept. 
414 S. W. Second Ave. 


Portland Radio Supply Co. 
1300 W. Burnside St. 


Stubbs Electric Co. 
33 N. W,. Park Ave. 


United Radio Supply, Inc. 
22 N. W. Ninth Ave. 
Salem 
Lou Johnson Company 
1051 South Commercial St. 
PENNSYLVANIA 
Erie 
J. V. Duncombe Co. 
1011 West 8th St. 


Warren Radio, Inc. 
12th & State Sts. 


Harrisburg 


Radio Distributing Co. 
915 South 13th St. 


Philadelphia 


A. C. Radio Supply Co. 
1539 W. Passyunk Ave. 


Almo Radio Co. 
509 Arch St. 


Almo Radio Co. 
6205 Market St. 


Almo Radio Co. 
412-16 North 6th St. 


Consolidated Radio Co. 
612 Arch St. 


Herbach & Rademan, Inc. 
1204 Arch St. 


Radio Electric Service Co. 
N. W. Cor. 7th & Arch Sts. 


Radio Electric Service Co. 
of Penna., Inc. 
3412-14 Germantown Ave. 


Albert Steinberg & Company 
2520 North Broad St. 


Eugene G. Wile 
218 South IIth St. 


Pittsburgh 


Cameradio 
1121 Penn Ave. 


Tydings Company 
5800 Baum Blvd. 
Reading 


George D. Barbey Co. 
2nd and Penn Sts. 


Scranton 


Fred P. Pursell 
1221 - 27 N. Washington Ave. 


Scranton Radio & Television 


Supply Co. 
519-21 Mulberry St. 


Uniontown 


Zimmerman Wholesalers 
55 Morgantown St. 


Wilkes-Barre 


Radio Service Co. 
346 South Main St. 


RHODE ISLAND 


Providence 


Wm. Dandreta & Co. 
28 Wolcott St. 


DeMambro Radio Supply Co. 
90 Broadway 


W.H. Edwards Co. 
94 Broadway 


SOUTH CAROLINA 
Charleston 


Radio Laboratories 
215 King St. 


Columbia 


Dixie Radio Supply Co., Inc. 
1700 Laurel St. 


Southeastern Radio Parts Co. 
1608 Gregg St- 


Greenville 


Dixie Radio Supply Co., Inc 
306 Wade Hampton Blvd. 


Spartanburg 


McElhenney Co., Inc. 
481 Union St. 


SOUTH DAKOTA 


Aberdeen 


EN ee Radio Supply 
Box 3 


Sioux Falls 
Power City Radio Co. 
209 South First Ave. 


Warren Radio Supply 
115 So. Indiana Ave. 


Watertown 


Sbrghardiye Radio Supply 
Box 


TENNESSEE 


Bristol 


Roden Electrical Supply Co. 
104 East State St. 


11-15-54 


Chattanooga 


Curle Radio Supply 
4th & Broad Sts. 


Specialty Distributing Co. 
135 Market St. 
Jackson 


L. K. Rush Company 
206 E. Baltimore St. 


Kingsport 
Chemcity Radio & Electric Co. 
1019 Bristol Highway 
Knoxville 


Chemcity Radio & Electric Co. 
12 Emory Park 


Roden Electrical Supply Co. 
808 North Central Ave. 
Memphis 


Bluff City Distributing Co. 
905 Union Ave. 


Lavender Radio Supply Co., Inc. 


180 South Cooper St. 

W & W Distributing Co. 

644 Madison Ave. 
Nashville 


Braid Electric Co. 
1100 Demonbreum St. 


Electra Distributing Co. 
1914 West End Ave. 


TEXAS 


Abilene 


R. & R. Electronic Co. 
1010 Pine St. 


Amarillo 


R. & R. Electronic Co. 
707 So. Adams St. 


West Texas Radio Supply 
1026 W. éth St. 


Austin 
Hargis-Austin Co. 
410 Baylor St, 
Beaumont 
Montague Radio Distributing Co. 
760 Laurel St. 
Brownsville 


E‘ectronic Equipment & 
Engineering Co. 
1152 East Madison St. 


Corpus Christi 


Electronic Equipment & 
Engineering Co. 
805 South Staples St. 
Wicks Radio Equipment Co. 
513-15 South Staples St. 
Dallas 
Adleta Company 
1914 Cedar Springs 
Crabtree's Wholesale Radio 
2608 Ross Ave. 
Wilkinson Bros. 
2406-8 Ross Ave. 
Denison 
Denison Radio Supply 
310 W. Woodard St. 


El Paso 


Electrical & Mechanical 
Supply Co. 

2000 Texas St. 

C. C. McNicol 

811 North Estrella 
Midland Specialty Co. 
425 West San Antonio St. 


Reeves Radio Supply 
720 North Stanton St. 


Fort Worth 


Electronic Equipment Co. 
917-19 Florence St. 

Bill Sutton's Wholesale 
Electronics 

104 S. Main St. 

Swieco, Inc. 

1512 East Lancaster 


Houston 


Busacker Electronic 
Equipment Co. 
1721 Waugh Drive 


Geophysical Supply Co. 
1311 Dallas Ave. 


Harrison Equipment Co. 
1422 San Jacinto St. 


Lenert Company 
1420 Hutchins 


Sterling Radio Products Co. 
1618 McKinney Ave. 


Strauss-Frank Company 
4000 Leeland Ave. 
Laredo 


Guarantee Radio Supply Co. 
1314 Iturbide St. 


Lubbock 
R & R Supply Co., Inc. 
1607 Avenue G 


McAllen 


Rio Radio Supply Co. 
P. O. Box 168 
608 So. Broadway 
Odessa 
Midland Specialty Co. 
2101 Andrews Highway 
San Angelo 
Gunter Wholesale Co. 
606 South Irving St. 
P. O. Box 1505 
San Antonio 


Electronics, Inc. 
512 Broadway 


Lamps '‘'Lectronics Ltd. 
828 Brooklyn Ave. 


Tyler 


Lavender Radio Supply Co. 
503 East Oakwood 


Waco 


The Hargis Co., Inc. 
1205 Washington Ave. 


Wholesale Electronic Supply 
906 Franklin Ave. 


Wichita Falls 


Clark & Gose Radio Supply 
1203 Indiana Ave. 


Mooney Radio Supply Co. 


P. O. Box 969 
1635 Huff St. 
UTAH 


Salt Lake City 


O'Laughlin's Radio Supply Co. 


113 East Broadway 


Si Re ROSS: linc. 
1212 South State St. 


Standard Supply Co. 
531 South State St. 
VIRGINIA 


Bristol 


Bristol Radio Supply Corp. 
31 Moore St. 


Norfolk 


Radio Equipment Co. 
821 West 2Ist St. 


Radio Parts Distributing Co. 
128 West Olney Road 


Radio Supply Company 
711 Granby St. 


Richmond 


The Arnold Company 
2810 West Marshall St. 


Radio Supply Company 
3302 West Broad St. 


Wyatt-Cornick, Inc. 
Grace at l4th St. 


Roanoke 
H. C, Baker Sales Co., Inc 
19 Franklin Road 


WASHINGTON 


Bellingham 


Waitkus Supply Co. 
110 Grand Ave. 


Everett 


Pringle Radio Wholesale Co. 
2514 Colby Ave. 


Seattle @ 


Electronics Supply Corp. 
6305 49th Ave., S. W. 


Harper- Maogee, Inc. 
960 Republican St. 


Radio Products Sales Co., Inc. 
1214 - Ist Ave. 


Seattle Radio Supply, Inc. 
2117 - 2nd Ave. 


Western Electronic Supply Co. 
7|7 Dexter Ave. 


Westlake Electronic Supply 
511 Westlake Ave., North 


Herb E. Zobrist Co. 
2121 Westlake Ave. 
Spokane 


Columbia Electric & Mfg. Co. 
South 123 Wall St. 


Harper-Meqgee Co. 
North 734 Division 


Northwest Electronics Co. 
North - 102 Monroe St. 
Tacoma 


C & G Radio Supply Co. 
2502-6 Jefferson Ave. 


A. T. Stewart Co. 
743, Broadway 


Walla Walla 
Kar Radio & Electric Co. 
12th & Pine Sts. 


WASHINGTON D. C. 


Capitol Radio Wholesalers 
2120 - I4th St. N. W. 


Electronic Wholesalers, Inc. 
2345 Sherman Ave., N. W. 


General Electric Supply Corp. 
705 Edgewood St. 


Kenyon Radio ee PI 
2020 - |4th Street, N. W. 


Rucker Radio Wholesalers 
1312 14th St., N. W. e@ 
Southern Wholesalern Inc. 


707 Edgewood St. N. E 
Sun Radio 
938 "F's Ste) Na We 


WEST VIRGINIA 


Charleston 


Chemcity Radio & Electric Co. 
103 Clendenin St. 


Clarksburg 


Trenton Radio Co. 
791 Pike St. 


Huntington 


Electronic Supply, Inc. 
422 Eleventh St. 


King & Irwin, Inc. 
316 Eleventh St. 
Morgantown 


Trenton Radio Company 
300 Grant Avenue 


Wheeling 


General Electronics 
Distributors, Inc. 
26 Tenth St. 


WISCONSIN 


Appleton 


Valley Radio Distributors 
518 N. Appleton St. 


Madison 


Satterfield Electronics, Inc. 
328 W. Gorham St. 


Marinette 
G. M. Popkey Co. 
Main at 9th St. 
Milwaukee 


Central Radio Parts Co. 
1723 W. Fond du Lac Ave. 


Electronic Expeditors, Inc. 


2205 W. Vliet St. 
Radio Parts Co., Inc. 
536-538 West State St. 
WYOMING 
Cheyenne 


Houge Radio & Supply Co. 
2008 Carey Ave. 


TUBE 


EIT EG, GaPhPOU GH, INC. REPLACEMENT 


* SAN BRUNO, CALIFORNIA 
-. CHART 


Tubes in the column marked "TYPE REPLACED" should be replaced with "EIMAC TUBE TYPE" shown in the first column. Replacement with the 
EIMAC TUBE TYPE will require no reductions in voltages or power input or changes in mechanical connections. 


Tubes under the heading "NEAR EQUIVALENT" can be replaced with EIMAC tubes provided changes are made in the electrical values or mech- 
anical connections. Where an "'X" appears in the “CHANGES REQUIRED" column some change is indicated. 


TRIODES 
NEAR EQUIVALENT 


CHANGES REQUIRED 
Replaced 


251TG 

3-25D3 TUF20 
VT204 PEI30B 
24G 

DR24G 

PEI30A 


GE2C39A 
ML38I 
ML2C39A 
2C39 
3XI00AI1 
2C38 
ZP572 
GL2C39 


3X2500A3 


3X2500F3 
25T 


<< KK OK OK 


>< >< KK DK DK OK OK OK OOK OOK OK OK OOK OK OK KOK OK 


(Effective 1-2-52) Copyright 1952 by Eitel/McCullough, Inc. Printed in U.S.A. 
(Supersedes sheet dated 11-1-46) 


Type 
Replaced 


3-1000A4 
VT218 
RK38 
DRIOOTH 
EEI00TH 


3-250A4 
VT220 
RK63 
454H 


3-250A2 
VT130 
150T 
454L 


3-300A3 
VT254 
304H 


3-300A2 
VT129 
304L 
304T 
WL525 


NEAR EQUIVALENT 
CHANGES REQUIRED 


Plate 


pocter Connector 


Connector 


>< >< >< > > OK OK OK OK OK OK OK OK OK OK OK KK KK KKK 


X 
X 
X 
X 
X 
X 
X 
X 
X 
X 


sldelaald ss eee 
@ 
<>< | OK OK OK OK OK OK OK KOKO >< >< >< > OK OS 7 


< «KKK KK OX 


>< >< KOK KOK OK KOK OK OK OK 


< >< >< >*K >< OK OK OK OK OK OK OK OK OK OK OK OK OK 


e 


NEAR EQUIVALENT 
CHANGES REQUIRED 


Socket Plate Grid 
paca Connector Connector 


Type 
Replaced 


833A 


DR833A 
GL833A 
ML833A 
WL833A 


E450TH 


>< >< KOK OK OK OS E 
>< KK OK OK OK OK 
Pal 

>< >< KK OK OK OK OS 


3-450A2 


300T 


450TL 
B54L 
750TL 3-750A2 
1054L 
|000T 3-1000A4 
|000UHF 
1500T 3-1500A3 | 


2000T 3-2000A3 HF3000 
ZB3200 


833 
357A 


3B24W 
WL579B 


4PR60A 


4-65A 


4-125A 


8020/100R 


427 GL45 


D4 4 X 
RK65 »4 xX 
87 eel A 
257B X xX xX DR8020 
AT257C x x x EE8020 
PE257C x 4 4 RbI74 
813 Xx » 4 x 10OR 
VT144 x X X 
X xX x 866A /866 || VT46A 
4 »4 x C866A 
X X x C866 
x 4 » 4 RCA866A 
Xx xX X UE966 
WL866A/ 866 
eee 5 Fd ee POR: GLBSOA/866 
NU866A/866 
363A X X X 3096 
ee GL592 X X X X UE966A 
F366A 
Paaoon | 42504 | ia ae ae 
RK866 
Farsoon ff rxooan [x [x |x| x TBOBA /866 
CE866A/ 866 


3572 
EE866A/ 866 
CV32 

836 
3B28 
3B27 
3B25 


PENTODES 


4E27A/5-125B 


(Continued on Back Page) 


RECTIFIERS (Continued) 


NEAR EQUIVALENT 


Type CHANGES REQUIRED 
Replaced 


NEAR EQUIVALENT 


CHANGES REQUIRED 


152RA 


2-250A 
TR40M 
371B 

DR371B 
NU371B 


2000R 
RX2! 


VC12-20 


2-2000A 


VT42A 
872 
UE972 


GLIL22 
GL136 

GLIL23 
GLIL38 


NU872A/872 VC6-32 
C872A 

F872A 

F353A 

RCA872A Aes & 


F353 
T872A/872 
3070 

GL872A 
CE872A 
WL872A/872 
F872B 
BB872A 


VC25-32 


VC50-32 


TUBE REPLACEMENT CHART—CROSS INDEX 


Comparable types arranged in serial order of their dominant number. 


FOR FOR 
TYPE NO. TYPE NO. 


GLIL2I - 4E27 4E27A /5-125B 4-|25A 
GLIL22 - 5D2! 4PR60A 4-125A 
GLIL23 - 5D22 4-250A 250TL 
GLIL25 - 5D24 4-250A 250TL 
GLIL36 - GL6C21 6C21 250TH 
GLIL38 = RK6D22 4X500A 250TH 
2038 3X2500A3 35TG 
2-100A 3X2500A3 450TH 
2-250A UHS50 4-250A 
GL2C39 250TL 250R 
ML2C39 3C24 250R 
3-25A3 250TL 250R 
3-25D3 25T 2C39A 
3-50A4 3C24 450TH 
3-50D4 3C24 450TH 
3-50G2 3C24 450TH 
3-75A2 25T 8020 / 100R 
3-75A3 25T 250TH 
3-100A2 35T 250TL 
3-100A3 1O0TL 250TL 
3-150A2 {00TH 250TH 
3-150A3 35T 3X2500A3 
3-250A3 35T 3X2500F3 
3-250A4 35T 304TL 
3-300A2 35T 250TH 
3-300A3 357 304TH 
3-300G4 250R 2039 


3-450A2 
3-450A4 
3-750A2 
3-1000A4 
3-1500A3 
3-2000A3 
3C24 
3C28 
3C34 
3X100A11 
4C22 
4C25 
4C32 
4034 
4D21 
4D23 


35T 
100TL 
75TH 
75TH 
75TH 
75TH 
351G 
35T 
UHS50 
250TH 
4-125A 
75TL 
75TH 
100TH 
100TH 
100TH 


4E27A /5-125B 
4E27A /5-125B 
4E27A /5-125B 
4E27A /5-125B 
4E27A /5-125B 
250TL 
250TL 
250TL 
250TL 
450TL 
UH50 
304TH 
304TL 
304TL 
100TH 
100TH 


8020 / 100R 
592 /3-200A3 
250TH 
4PR60A 
4PR60A 
4PR60A 

8020 /100R 
450TL 

250TL 

250TL 

250TL 

351G 

351G 

25T 

25T 

25T GL8020 


100 

4E27A /5-125B 
75TH 

8020 / 100R 
8020 / 100R 
8020 /100R 
8020 /100R 


EITE CMs Gath fO U GH, INC. 


¢ SAN BRUNO, CALIFORNIA 


TKOI5XA 
1KO15XG 
2-01C 
2-25A 
2-50A 
2-150D 
2-240A 
2-2000A 
2C39A 
3C24 
3K20,000LA 
3K20,000LF 
3K20,000LK 
3K50,000LA 
3K50,000LF 
3K50,000LK 
3K50,000L9 
3W5000A3 
3W5000F3 
3W10,000A3 
3X2500A3 
3X2500F3 
3X3000A1 
3X3000F1 
4-65A 
4-125A 
4-250A 
4-400A 
4-1000A 


4E27A/5-125B 35.75 


4PR60A 
4W20,000A 
4X150A 41 


VC6-20 
VC6-32 
VC12-20 


VC12-32 
vC25-20 
VC25-32 


oe 


VACUUM TUBES 


$ 180.00 


4X150D 41.50 $ 486- 


50 48-00 


180.00 4X150G 54.00 
15.25 4X500A 121.00 
11.00 4X500F 93.50 
eee 6C21 77.00 

alate KY21A 13.25 

40.00 6-05- RX21A 9.00 

214.50 
vet 25T 9.00 
sane 35T 10.50 
2,975.00 35TG 16.00 
2,975.00 75TH 13.25 
2,975.00 75TL 13.25 
4,200.00 100TH 18.25 
4,200.00 100TL 18.25 
4,200.00 152TH 28.75 
4,200.00 152TL 28.75 
198.00 250R 22.00 
198.00 250TH 33.00 
957.00 253 20.50 
198.00 304TH 60.50 
198.00 304TL 60.50 
198.00 450TH 77.00 
! Ltt 450TL 77.00 
ane 592/3-200A3 30.25 
41.25 750TL 137.50 
60.50 866A 2.45 
132.00 872A 8.20 
1000T 137.50 
90.00 1500T 220.00 
1,850.00 2000T 275.00 


8020(100R) 


VACUUM CAPACITORS 


$15.00 VvC50-20 
17.25 VC50-32 
16.50 VVC60-20 
20.00 VVC2-60-20 
20.00 VVC4-60-20 
23.25 


ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE 


15.00 


PRICE 


HEAT DISSIPATING CONNECTORS 


HR-6 $ .80 
HR-7 1.60 
HR-8 1.60 
HR-9 3.00 
HR-10 1.60 


4-400A/4000 
4-400A/4001 
4-400A/4006* 
4-1000A/4000 
4-1000A/4001 
4-1000A/4006* 
4X150A/4000 
4X150A/4001 
4X150A/4006* 
4X150A/4010 
4X150A/4011 


*Replacement Chimneys 


PREFORMED CONTACT FINGER STOCK 


17/32" - 
31/32" - 
1-7/16"- 


$1.65/ ft. 
1.80/ ft. 
2.00/ft. 


VACUUM PUMP & GAUGE 


HV-1 $125.00 
Pump Oil - Qt. 5.00 
100 IG 22.50 


VACUUM SWITCH 


VS-2 
VS-5 
VS-6 


12V Coil 
24V Coil 


TUBE EXTRACTOR 


Tube Extractor for 4X150A, 
4X150D, 4X150G $ .55 


Printed in U.S.A. 6-84845 


January 1, 1955 


USER 
PRICE 


October 15, 1960 


VACUUM TUBES 
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EM ric Gok wie eos eke ge oes 23.00 
SUMINERRSEDE Pa) s cos. oie 20456 3 6 5 0haea los 38.55 
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WISXZ500AS oii ee cee eee 200.00 
@BX2Z500F3) . wee ee rete 206.00 
@ 3X3000A1 ...... 2. eee ees 212.00 
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3,760.00 
3,750.00 
2,420.00 
4,230.00 
3,760.00 
20,500.00 
10,800.00 
100.00 
35.75 
50.00 
60.00 
145.00 
57.00 
1,950.00 
25.00 
28.00 
58.00 
42.50 
128.50 
82.50 
8,250.00 
18.50 
21.50 
36.00 
30.00 
30.00 
107.00 
23.60 
23.60 
75.00 
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VACUUM TUBES (continued) 


ya RS oes 5. i rr aa $ 75.00 
Pa ge | a ae 38.55 
yA ape be elle | A a 38.55 
DOO Tears cd. ec ade allel se 38.55 
y+. Ee Se. ae ee 37.25 
SO4T Me oe oe es eet See 64.50 
SO brett Deke Me arent ata ie ARM Sums 64.50 
BOOT PPE R SS ees TE As 77.00 
OTL iy Fo AA ae ee ete Wo 77.00 
5927 3-200A3) eior ea ska. 46.00 
FOOT eo OP ee ae See: 150.00 
MOOOT 1. iz 52 ey OE oie 4S. 150.00 
POU0T hr Se es eee 279.00 
Z000T: on oz Jee Re eS 387.00 
TOSS Fis Ce POR DORI We eas see 4X150A 
O39. oie Tete RAR IRS see 4X150D 
TZU3 cr Ae eae Pe see 4CX250B 
TAOR CL OSE et be see 4CX250F 
Vi 4) POPC a en IRN eee see 3CX100A5 
7580/4CX250BA .............. 45.00 
8020(100R) 21.50 
RYZTA See eee th ore ee 26.75 
RXZTA. ot ckape tes ata tay ee ee 25.75 


PREFORMED CONTACT FINGER STOCK 
(Available in 3-Foot Lengths Only) 


piece 
OICRI00 os eee irae 17/32" 5.77 
PIG RIZ00 ies a cs 13/16" 6.70 
OCRS00R 6. es as 31/32" 6.23 
OSOCPA0OF ee. see 1-17/32" 8.30 
PIC PAO ie ois rie eee eee 1-3/8" 6.70 
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OFC FI7 00 © ee eee 17/32" 6.23 
WMCR600 6 ee ee 23/32" 6.23 
PI EI00 oe oskiea eens 31/64" 5.77 

*Double-sided 
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UNTREATED FINGER STOCK (Punched and 
formed, not heat-treated or plated) 
Available in 3-foot lengths only). 


Pe tie A ierice on ee ema 17/32" 4.92 
Roe sO ls) ho ii aero nate Si/s2u 5.77 
4 et RR resin Sia Ptatoute 16 1-3/8" 6.23 
AIR SYSTEM SOCKETS 
mY CEL | Rte Bisdiates pap) nerds Wied REED pele rg 107.15 
SIA OO Uterine cash Ah one eer a 17.65 
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SRPOSO.  Lisiy sine Nera pan eee ne ate 18.85 
SRR OSG 2 Sek ae ees eee eee 5.35 
RAG DO (hc) Boia: cams ee a eee ant es 8.60 
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SK-655" 24. 4, 85002. eee $ 5.85 
SK-700) 35 ee eee 21.45 
SK5710 2 ee Re Se 21.45 
SKe7 1 Ty i Sek eee 26.50 
SK=74Q os. Sees ee 9.80 
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SIO 26 os oes hie oh See ee ee .80 
SK636; °° 538 2S oe 7.07 
SKEB06 0 su a A ee 8.55 
SK=906 van eee 11.43 
SHBI306) oo wes eo eee 6.45 
HEAT DISSIPATING CONNECTORS 
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Ltt Renee ent te ee i es ste AS PS |. 1.10 
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PRs ass Ve ee ee ee 1.20 
| ty Bee COA eto. darnr eee, 1.65 
PR eB ok ic ee ee pe 1.65 
BRD. OL ee ee 2 dl Se 2.80 
FIRS LO ire eee ea fae 1.65 
TUBE EXTRACTOR 
For 4X150, 4X250 and 
2C39 Series 
py OR RRA ee ite al a PC ad eg 57 
4X150G COLLETS 
Collet, 008290" 5444 ee 3.20 
Colier.008291) 9 5 yar ae 3.20 
Collet. 00829203042. oO tee 4.00 
Conese: 8829317 tee et) ee ee 4.00 
Collet 008294 ................ 4.00 
VACUUM SWITCH 
V$-2 6 Niles des cece eet oe 28.50 
EL ey era arr era ee 29.00 
VSS ei as bavee pad Cine ieee 38.55 
VSG occa hs SAG 14 A 34.25 
T2V°Coll (csc dieedae ee eeae.. ee 10.29 
24V Coll 0: eel ieeelnte eaee 10.29 
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VACUUM 
PUMP 


PRICE LIST 


EITELeMe Gui £OU GH, INC. 


SAN BRUNO, CALIFORNIA 
oe June 1, 1950 


HY-1 OIL DIFFUSION PUMP 


A glass barrel, triple-jet, air-cooled 


HV-1 PUMP PARTS 


vacuum pump of the oil-diffusion type. EIMAC NO PRICE 
Ultimat f 4x 107 f : DESCRIPTION 
paps Speed’ without Battle: cap PART NO. REQ. sc EACH 


proximately 67 liters per second. 


Neoprene Gasket for 


Simple + te, f i 
Rleaia aitsteannicn ceatien incite D-3 | 2 | "3" Coupling o1-S2 
assembly. Heater voltage 1I10 volts. 
Current 1.7 amperes. Overall length 
below high-vac manifold 16!/2''. Ship- 4911 1 Jet Assembly 40.00 
ping weight 1I8 pounds. Complete : 
assembly includes flanges and nipples 
for connecting to high-vac manifold N Gacketrt 
and forepump system, together with D-9 1 Adal =A STS 1 25 
necessary gaskets and complete oper- fH Coupling 2 
ating instructions. 
17 LopP Barrel Assembl 70. 
PRICE $125.00 g war Serre ae eebly 
914 1 | Manifold Adaptor 20.00 
8911 1 Forevac Nipple 15.00 
D-15 2 1" Insert 645 
TYPE A PUMP OIL D-22 2 3" Insert 75 
An especially prepared petroleum 911 1 Battle Ascent 8.50 
product compounded to afford pei Sada - 
ultimate in high vacuum. Absence 
of "light ends" eliminates oil 7912 1 3" Flange Assembly* 25.00 
contamination to high vacuum 
system without use of liquid air 
or charcoal traps. 7913 1 I" Flange Assembly* 10.00 
PRICE, QT. $5.00 
a D-10 | 6 | Springs 10 


*Each flange assembly includes necessary flanges, gaskets, inserts, 
bolts and hardware. 


The Eimac HY-I vacuum pump and its allied components 
100 IG ION GAUGE have for many years been the standby for one of the 
most exacting of vacuum techniques—the evacuating of 
radio transmitting tubes on a production basis, They have 


Essentially a triode vacuum tube : 
also been thoroughly proven in many other fields of 


with a pure tungsten filament for 


measuring pressures from 1l0-° to endeavor. 


less than 10-5 mm of mercury. The Eimac engineering staff will gladly supply further 


Constructed of “hard” glass. for information to assist in your employing the HY-I to fulfill 


sealin 
g to nonex glass vacuum your vacuum requirements. 
systems. 


PRICE $22.50 


ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE Printed in U.S.A. 2-64581 
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APPLICATION BULLETIN 


EITEL7=McCULLOUGHV INC. CONTROLLED 
DIATHERMY 


SAN BRUNO, CALIFORNIA 


THE APPLICATION OF CRYSTAL CONTROL TO DIATHERMY 


The obvious advantages of operating diathermy and r-f heating equipment within the frequency 
bands recently assigned for this service by the FCC makes the use of crystal control attractive, if eco- 
nomically feasible. This bulletin describes a 400 to 500-watt crystal-controlled diathermy unit em- 
ploying an Eimac 4-250A tetrode as a power amplifier in the output stage. The unit provides for 
the necessary frequency stability, control of output, circuit simplicity and safety to both operator and 
patient. Due to the low driving power requirements of the 4-250A, a minimum of equipment is needed 
for adequate frequency control. The exciter unit consists mainly of receiving type tubes and small 
parts. The complete unit is no larger than many existing outmoded self-controlled oscillators serving 
the same purpose. As the frequency is controlled within a band assigned for diathermy use, shield- 
ing is not required to prevent interference with communication services. 


CIRCUIT 


The circuit (Fig. 5) employs a crystal having a fundamental frequency one-fourth the output fre- 
quency of 27.32 Mc. This scheme would be applicable to either of the other two assigned diathermy 
frequencies, 13.66 Mc. or 40.98 Mc., as crystals having fourth harmonics within this range are avail- 
able.’ The oscillator stage employs a 6AG7 operating as a Pierce oscillator in the grid-screen section, 
and doubling in the plate circuit. This is followed by a 6L6 doubler stage. With approximately 425 
volts plate supply for these two tubes, the 6L6 easily delivers adequate grid excitation to the 4-250A. 

The plate of the 4-250A is shunt-fed through an r-f choke, to allow d-c grounding of the plate 
tank circuit, as a safety measure. The maximum plate voltage applied to the 4-250A is 3000 volts. 
Power is taken from the output circuit via a matching network which allows an efficient transfer of 
energy for various forms of application. A small pilot lamp inductively coupled to the output leads 
indicates presence of maximum output to the patient, while a plate-current meter indicates the degree 
of loading. 

The 4-250A does not require neutralization at the frequency on which this unit operates, if rea- 
sonable precautions are taken regarding by-passing and shielding. All r-f circuits preceeding the 
4-250A have been placed under the chassis, to prevent Capacitive coupling around the power amplifier . 
stage. The 6L6 in the doubler stage is of the metal-envelope type, with the envelope grounded via 
a short lead, to prevent capacitive coupling between the plate of the 4-250A and the plate of the 6L6. 
The filament and screen by-pass capacitors in the 4-250A stage are returned to ground by short, direct 
leads. 

It has been found that the 4-250A plate circuit, once set for resonance, needs no further adjust- 
ment with changes in loading. The plate tank capacitor control might well be placed behind the panel 
out of immediate reach, as it is not required as an operating control. 
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THE APPLICATION OF CRYSTAL CONTROL TO DIATHERMY 


CONSTRUCTION 


A wooden cabinet 16 by 22 by 48 inches houses the equipment. Space is available for the stor- 
age of cords and pads in a small cupboard below the control panel. Two chassis 17 by 13 by 3 inches, 
one for the r-f section, the other for the low and high power supplies, provide ample space for con- 
struction. The power supply chassis rests on cleats provided at the base of the unit, while the r-f 
section is situated behind the control panel to which it is attached. The two units may be removed 
through the rear of the cabinet, which is normally covered with a single partition. As air cooling 
of the 4-250A base structure is required, and envelope cooling is advisable, a unique ventilating sys- 
tem has been incorporated in the diathermy unit to provide both types of cooling. A 15 by 20 by 2 
inch glass-type dust filter is located in the bottom of the cabinet, below the power supply. Air is 
drawn by a 6-inch fan through the filter, around the power supply chassis, up behind the storage space, 
and exhausted through a screened opening six inches in diameter behind the r-f section. The fan is 
centered in this opening but is attached to the side of the cabinet, allowing easy removal of the rear 
partition when desired. Air, in passing into the upper section of the cabinet, is also drawn under the 
r-f chassis and through the socket in sufficient quantity to provide adequate cooling of the 4-250A 
base structure. The r-f chassis does not completely block the flow of air into the upper section con- 


taining the fan and outlet opening, as the entire volume of air is not required to cool the tube base. 


CONTROLS 


The output to the applicator pads is smoothly controlled by a continuously variable autotrans- 
former in the high voltage transformer primary. Since the 4-250A screen voltage is obtained by means 
of a series dropping resistor from the plate supply, no separate control is required for screen voltage, 
and the voltage on the screen due to changes in the loading preliminary to or during treatment is self- 
regulating to the extent that no adjustment is necessary. The main controls for adjustment to the 
patient are a time switch as a guard against overdose due to unintentional duration of treatment, the 
autotransformer power adjustment, and the output load matching control. As a precaution against 
maladjustment, an overload relay protects the equipment. A reset button for the overload relay is 
provided on the control panel. 


RESULTS 


The output has been found to be more than ample for normal therapeutic treatment. In many 
cases a smaller tube such as the Eimac 4-125A in the amplifier would deliver adequate power, with a 
resulting saving in the cost of the tube and certain components. 

Tests on frequency stability indicate that there is no appreciable change in frequency either from 
varying load conditions or from drift due to temperature changes. The frequency drift during the first 
ten minutes from a cold start measured approximately 800 cycles at the output frequency of 27.32 
Mc. The frequency shift from changes in loading and power was so slight as to be inconsequential. 
Stability of this sort is a great improvement over self-controlled oscillator devices, many of which shift 
frequency violently, often rendering whole bands of communications frequencies completely useless. 


!The sixth harmonic, using the combination of 3X in the 6AG7 and 2X in the 6L6, would lower the crystal frequency still further, if desired 
and yet provide ample excitation for the 4-250A. 


TWO 


FIG. |—Front view of the experimental crystal-controlled dia- 
thermy unit. Apparatus on the panel includes, autotransformer 
control, PA plate meter, output tuning control, interval timer, PA 
plate tuning control, output jacks, output indicator lamp, oscilla- 
tor and doubler tuning controls (screwdriver adjustment), power 
switches and pilot lamps. 


3 ; ‘ 
> 


Vi 


FIG. 4—Bottom view of the r-f section chassis. All r-f circuits 
preceeding the 4-250A plate circuit are placed under the 
chassis, to prevent unwanted feedback around the power amp- 
lifier stage. Holes in the 4-250A socket allow adequate circula- 
tion of air through the tube base, with the aid of the exhaust 
fan above the chassis. 


THE APPLICATION OF CRYSTAL CONTROL TO DIATHERMY 


FIG. 2 Complete r-f section of the diathermy unit. The two 
tuning capacitors for the output network are visible at the upper 
left of the panel. One of the capacitors is used as a fixed pad- 
ding capacitor, the other is adjustable from the front panel. 


FIG. 3—Rear view of diathermy unit (rear partition removed). 
Removing the rear partition allows access to exciter-section 
metering jacks, fuses, and overload relay shunt. Note exhaust 
fan supported from left side of cabinet. 


THREE 


THE APPLICATION OF CRYSTAL CONTROL TO DIATHERMY 


13,66 MC. 27.32 MC. -002 ,5000 V. 27.32 MC. 


L3 


100.UUFD/SECTION 


5000 V.| 100W. 


100 K,50W. 100K,50W) 


OUTPUT 
JACKS 


2UFD., 3000 V. 


12 HY.,300MA. 


CIRCUIT DIAGRAM OF THE CRYSTAL CONTROLLED DIATHERMY UNIT 
(Figure 5) 


THE INFORMATION PRESENTED HEREIN IS BASED ON DATA BELIEVED ACCURATE, BUT NO RESPONSIBILITY 
IS ACCEPTED FOR THE SUCCESSFUL APPLICATION OF THE SYSTEMS OR PRINCIPLES DISCUSSED. LIKEWISE. NO 
REPONSIBILITY IS ASSUMED FOR PATENT INFRINGMENT, IF ANY, RESULTING FROM THE APPLICATION OF THIS 


INFORMATION 


PERMISSION TO REPRINT THIS OR OTHER APPLICATION BULLETINS WILL ORDINARILY BE GRANTED UPON 
REQUEST. 
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DOOOOOOCOO OIL 


When, in 1936, government engineers first tried Eimac tubes as pulsed oscillators, 
radar became a reality in the United States. The ability of standard Eimac tube types 
to withstand voltages many times in excess of their maximum CW ratings and to de- 
liver high orders of emission current over relatively long periods of time made pos- 
sible the attainment of the high peak power required for a practical radar system. 


Throughout the years since 1936, the development of improved pulse equipment 
has been paced by new Eimac tubes and the continual improvement of existing types 
for better and more reliable operation under pulsed conditions. 


Important milestones in the use of Eimac tubes in pulse service are: 


© Eimac 100T tubes used as pulsed VHF oscillators in the Navy’s first radar tests at 
sea aboard the USS New York in 1938. 


© Eimac VT-127’s, a modification of the 1OOT used as oscillators and Eimac 304T’s 
used as modulators in the SCR-268, one of the Army’s first radar sets. 


> Eimac 15E and 15R miniature transmitting tubes developed for and used as pulsed 
oscillators and high voltage rectifiers in ASB airborn search radar. 


\ Eimac 327A and 227A tubes developed for use as pulsed oscillators in Navy search 
radar sets of the SC and SK series. 


- Eimac 527 tube developed for and used in SK-1M and SR radar for high-power 
search. 


- Eimaec 1000T, later modified for mass production and designated 6C21, used as 
modulator for the Armys famous SCR-584 radar. 


During World War II Eimac produced nearly 2 million tubes of its own design for 
pulse service. In the process of developing and producing these tubes Eimac has 
gained “know how” about the pulse operation of tubes which is unequaled in the 
vacuum tube industry. This knowledge has made it possible to develop new tubes 
having outstanding characteristics for pulse operation. Among these tubes are oscil- 
lators and amplifiers capable of delivering pulse powers from a few tens of kilowatts 
to megawatts and modulators which will key currents from a few amperes to hundreds 
of amperes. 


Years of experience have been gained regarding the pulse capabilities of standard 
Eimac types. Some of this information is presented on the following pages. However, 
many pulse applications are so specialized in nature that they do not lend themselves 
to general rules or tabular presentation. If your problem is of this sort, avail your- 
self of the services of the Eimac Field Engineering Department. 
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PULSE SERVICE NOTES 


In pulse service, where the ‘’on-time’’ is 
small compared to the ‘‘off-time,’’ Eimac tubes 
with their ample reserve of filament emission 
and freedom from internal insulators can be 
run to a much higher peak-power than is per- 
missible in continuous services. In continuous 
service, the published voltage and current 
maxima of Eimac tubes are generally set at 
values considerably less than the inherent 
limitations of the design, due to the need to 
consider the average power dissipated on the 
anode, grids, and entire tube structure. In 
pulse service, it is usually reasonable to in- 
crease the applied electrode voltages and 
resulting pulse currents above the maximum 
values shown for continuous service on the 
data sheets. 


Because of the wide variety of operating 
conditions in pulse service, it seems advisable 
to indicate possibilities of tube performance 
rather than specific operating conditions. It 
is the user’s responsibility to see that no basic 
limitations of the tubes are exceeded and to 
introduce factors of safety according to the 
needs of the particular application. 

The principal basic limitations of the tube 
are given below: 


1. Average Electrode Dissipation. The 
dissipation limits of the electrodes are 
given on the tube data sheet and 
usually under Radio Frequency 
Power Amplifier or Oscillator Service. 
The dissipation must be average over 
a full repeated pulse cycle. The length 
of the applied pulse must not be so 
great that the temperature rises ex- 
cessively on any one pulse. Pulse times 
as high as 0.1 second are often not 
unreasonable. Above about 0.1 sec- 
onds the rise in temperature of the 
electrodes rather than the average 
power during the pulse becomes the 
basic limitation and this type of serv- 
ice is discussed under Item 5, ‘‘Long 
Pulse Operation.”’ 

Usually, the average electrode dissi- 
pation is the product of the dissipa- 
tion on the element during the on- 
time, multiplied by the duty cycle 
(ratio of on-time to a full cycle 
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time). This assumes that the pulse is 
essentially a square wave. The dissi- 
pation may be considerably greater if 
intermediate values of current be- 
tween zero and the maximum value 
flow for appreciable time. Sometimes 
uneven heating of an element may be 
a further limitation. In the case of a 
radiation-cooled anode, this effect is 
apparent and the temperature of the 
hottest spot should not be allowed to 
exceed the normal maximum anode 
temperature. 


Envelope and Seal Temperatures. The 
temperature requirements of the bulb 
and seals will be met if the ordinary 
cooling instructions are followed. In 
continuous radio frequency service, a 
limiting upper frequency is usually 
specified above which operation at 
reduced ratings or increased cooling 
is recommended. In _ pulse service 
above this frequency, care should be 
taken to see that the heating of the 
leads due to rf charging currents will 
not be greater than normal. 


. Available Cathode Emission. In con- 


tinuous service, the tube currents are 
usually limited by dissipation of the 
electrodes and for convenience are 
given in terms of dc components read 
on a meter external to the tube. In 
pulse service, one needs to know the 
available total cathode emission in 
order to engineer the application. 
With thoriated tungsten filaments 
operating at rated voltage in Eimac 
tubes, the available emission through- 
out life is above 80 milliamperes per 
watt of filament power. By raising the 
filament voltage 10%, this figure 
can be approximately doubled. Above 
10%, the emission will not be further 
increased, except for short periods of 
time due to the failure to maintain 
the optimum emitting surface con- 
ditions. 

With oxide coated cathodes, the 
available peak emission is not clearly 
defined or as easily generalized as in 
the case of thoriated tungsten fila- 
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ments. It appears that the available emission for 
pulse work in typical oxide coated cathodes used 
in Eimac tubes can conservatively be estimated as 
500 ma. per watt of heater power. This figure as- 
sumes that the pulse duration is not over about 
3 micro-seconds. There is some evidence that 
above 3 micro-seconds, the maximum usable space 
current may have to be reduced. 


4. VOLTAGE INSULATION. The breakdown voltage 
of Eimac tubes is usually well above the values 
given for continuous service. The basic limit is 
related to the maximum instantaneous voltage ap- 
plied to the anode of the tube at any instant. It 
is also somewhat affected by the regulation of the 
supply voltage and length of time the voltage is 
applied. The accompanying table is a rough guide 
to the values of de anode voltage that can be ap- 
plied to the tube. 


5. LONG PULSE OPERATION. When the length of 
the applied pulse exceeds about 0.1 seconds (100 
milliseconds) the power limitation is no longer the 
average power dissipated on the electrodes and 
one must consider the temperature rise of the 
electrodes (principally the grid wires) during the 
time the pulse is on. If the pulse duration is in 
excess of 2.5 seconds the tube must be treated 
as in continuous service and the normal data sheet 
ratings apply. 

The maximum capabilities of a thoriated tungsten 
tube in pulse service when the pulse duration is 
between 0.1 seconds and 2.5 seconds can be com- 
puted by using the accompanying curve and table. 


As long as the off-time between pulses is 5 sec- 
onds or more the pulse may be repeated even 
though the maximum tube capability for a given 
pulse length is utilized. Because the grid dissipa- 
tion is the principal limitation, the curve and table 
give factors to compute the permissible grid dis- 
sipation during the pulse. The product of the two 
factors is the number of times the rated grid dissi- 
pation can be exceeded for a given pulse dura- 
tion. The factor from the curve is to be used di- 
rectly for the plate and screen dissipation. 


When first running up the voltage on a tube in pulse 
service, or after the tube has been idle for some time occa- 
sional internal flash breakdowns in a tube are to be ex- 
pected. The circuit should be designed so that the high rush 
of current and resulting high transient voltage surges will 
not be destructive to equipment. The transients, due to 
momentary breakdown of the insulation of the vacuum space, 
have very high frequency components. As a consequence, 
high voltages will develop across small lead inductances. 
Spark gaps, bypass capacitors and inductance filters are 
often used to dissipate or divert this energy into harmless 
channels. 


Protective devices should be designed to remove the 
applied voltage quickly when a breakdown occurs. If over- 
load protective action is fast, and the regulation of the 
source voltage poor enough, no damage to the tube will 
result and operation can be resumed. 


No guarantee is made that the tube will not break 
down at the voltages given on the chart. It is estimated 
from considerable experience that these are approximately 
safe maximum values to be considered in design work. 
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MAXIMUM RATINGS FOR PULSED SERVICE 


MAXIMUM PLATE VOLTAGE 


RF Service| RF Service Pulse Max. 

Plate Grid Modulator | Screen 
Tube Type Pulsed Pulsed Service Voltage 
Kilovolts Kilovolts Kilovolts | Kilovolts 


3C24 
3X2500A3 
3X2500F3 
3W5000A3 
3W5000F3 
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4X500A 
4X500F 
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CLASS C AMPLIFIER CALCULATIONS WITH THE AID OF CONSTANT CURRENT CHARACTERISTICS 


In calculating and predicting the operation of a 
vacuum tube as a class-C radio frequency amplifier, 
the considerations which determine the operating 
conditions are plate efficiency, power output re- 
quired, maximum allowable grid and plate dissipa- 
tion, maximum allowable plate voltage and maxi- 
mum allowable plate current. The values chosen 
for these factors will depend both on the demands 
of a particular application and the tube selected to 
do the job. 


The plate and grid currents of a class-C amplifier 
are periodic pulses, the durations of which are al- 
ways less than 180 degrees. For this reason the 
average plate and grid currents, power output, 
driving power, etc., cannot be directly calculated 
but must be determined by a Fourier analysis from 
points selected along the line of operation as plotted 
on the constant-current characteristics. This may 
be done either analytically or graphically. While 
the Fourier analysis has the advantage of accuracy, 
it also has the disadvantage of being tedious and 
involved. 

An approximate analysis which has proven to be 
sufficiently accurate for most purposes is presented 
in the following material. This system has the ad- 
vantage of giving the desired information at the 
first trial. The system, which is an adaption of a 
method developed by Wagener’, is direct because 
the important factors, power output, plate efficien- 
cy and plate voltage may be arbitrarily selected at 
the beginning. 

In the material which follows, the following set 
of symbols will be used. These symbols are illus- 
trated graphically in Figure 1. 


Symbols 


P; =Plate power input 

P, =Plate power output 
Pp 
n 


I i Wl 


p =Plate dissipation 

= Plate efficiency expressed as a decimal 
Ey» = D-c plate supply voltage 

E,m =Peak fundamental plate voltage 

€pmin =Minimum instantaneous plate votage 


I, =Average plate current 

Ipm =Peak fundamental plate current 

ibmax =Maximum instantaneous plate current 
6, =One-half angle of plate current flow 


E.. =D-ce grid bias voltage (a negative quantity) 
bs. E..2 =D-c screen voltage 


1W. G. Wagener ‘Simplified Methods for Computing Performance of 
Transmitting Tubes,"' Proc. 1.R.E., Vol. 25, p. 47, (Jan. 1937). 


(Reprinted from the Eimac News Industrial Edition, March 1945) 
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Ezm = Peak fundamental grid excitation voltage 
€cmp =Maximum positive instantaneous grid voltage 
I. = Average grid current 


icmax =Maximum instantaneous grid current 

Pa =Grid driving power (including both grid and 
bias losses) 

P =Grid dissipation 


4 
> mn = Amplification factor of triode 
iig =Grid-screen amplification factor of tetrode 
Method 


The first step in the use of the system to be de- 
scribed is to determine the power which must be 
delivered by the class-C amplifier. In making this 
determination it is well to remember that ordinar- 
ily from 5 to 10 per cent of the power delivered by 
the amplifier tube or tubes will be lost in well-de- 
signed tank and coupling circuits at frequencies be- 
low 20 Mc. Above 20 Mc. the tank and coupling 
circuit losses are ordinarily somewhat above 10 
per cent. 


The plate power input necessary to produce the 
required output is determined by the plate effici- 
ency: 


P\= 


n 


For most applications it is desirable to operate 
at the highest possible efficiency. High-efficiency 
operation usually requires less expensive tubes and 
power supplies, and the amount of artificial cooling 
needed is frequently less than for low-efficiency 
operation. On the other hand, high-efficiency opera- 
tion often requires more driving power and higher 


} operating plate voltages. Eimac triodes and tet- 


rodes will operate satisfactorily at 80 per cent effi- 
ciency at the highest recommended plate voltages 
and at 75 per cent efficiency at medium plate volt- 
ages. 

The first determining factor in selecting a tube 
or tubes for any particular application is the maxi- 
mum allowable plate dissipation. The total plate 
dissipation rating for the number of tubes used 
must be equal to or greater than that calculated 
from 


P,=Pi—P. 


After selecting a tube or tubes to meet the power 
output and plate dissipation requirements it be- 
comes necessary to determine from the tube char- 
acteristics whether the tube selected is capable of 
the required operation and, if so, to determine the 
driving power, grid bias and grid current. 
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The complete procedure necessary to determine the 
class-C-amplifier operating conditions is as follows’: 


1. Select plate voltage, power output and efficiency. 


2. Determine plate input from 


3. Determine plate dissipation from 
P,=Pi—P. 


P_ must not exceed maximum rated plate dissipation for tube or tubes 
selected. 


4. Determine average plate current from 
P; 
Epp 


1, must not exceed maximum rated plate current for tube selected. 


Ib= 


5. Determine approximate ipmax from 


lbmax = 4.5 Ip for n=0.80 
inpmax = 4.0 I, for n— Uso 
ibmax = 3.5 In for n=0.70 


6. Locate the point on constant-current characteristics 
where the constant plate current line corresponding to 
the approximate inmax determined in step 5 crosses the 
line of equal plate and grid voltages (‘‘diode line’’) 

» in the case of triodes; or in the case of tetrodes where 
the plate current line turns rapidly upward. 

Read evmin at this point.* 


7. Calculate E,ym from 


Epm — Epp—e om in 


1 (ape 
8. Calculate the ratio ——from 


Ib 
Ipm 2n En 
Ip Epm 
Do 


9. From the ratio of calculated in step 8 determine the 


Ip 


Ibmax 


ratio from Chart 1. 


b 


10. Calculate a new value for inmax from ratio found in step 9. 
ibmax = (ratio from step 9) Ib 


11. Read ecmp and icmax from constant current characteristics 
for values of ebmia and ibmax determined in steps 6 and 10. 


12. Calculate the cosine of one-half the angle of plate 
current flow from 


4 
Cos ,.8@;=2.3 (42 E57 ) 


b 


13. Calculate the grid bias voltage from 


1 E Ev» 
| oe eae ae ERE 6, oe —enmp } —— A A 
1 — Cos 9, [ cos . ( a % ») Hy ]. for triodes; 
1 Evo 
1 — Cos 4 mis 


14. Calculate the peak fundamental grid excitation voltage 
from 


Een =Ccmp— Ecc 


gm 


Ecc 


15. Calculate the ratio for values of E.. and Ezgm found 


in steps 13 and 14. 


2 In the case of push-pull or parallel amplifier tubes the analysis should be 
carried out on the basis of a single tube, dividing P,, P, and ie by the 
number of tubes before starting the analysis and multiplying |,, |, and Py 
by the same factor after completing the analysis. 
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16. Read ratio a from Chart 2 for ratio ose found in 
step 15. 


17. Calculate average grid current from ratio found in step 
16 and value of icmax found in step 11. 


lomax 


1: Fatio from step 16 
18. Calculate approximate grid driving power from 
Pa=0.9 Egnle 5 
19. Determine grid dissipation from 


P, =P, +Eecle 


P must not exceed the maximum rated grid dissipation for the tube 
selected. 


Example 
A typical application of this procedure is shown in the 
example below. 


1. Desired power output.............. 1250 watts 
Desired plate voltage.............. 4000 volts 
Desired plate efficiency.......... 75 per cent (n=0.75) 


1250 
9). Pi= 075. =1670 watts 


3. P,=1670—1250=420 watts 
Try type 450TL; Max. P,=450W;u =18 


_ 1670 
~ 4000 


(Max. I» for 450TL=0.600 ampere) 


4. Ip 


=0.417 ampere 


5. Approximate inmax=4.0 x 0.417=1.67 ampere 
6. €pmina= 315 volts (see figure 2) 
Me E,m= 4000 — 315 = 3685 volts 
Ipm 2x0.75 x 4000 
3. on 3685 ct 
9. ry =3.45 (from Chart 1) 
b 
10. inbmax = 3.45 X 0.417=1.44 amperes 
iby Ecmp= 280 volts 
icmax =0.330 amperes 
(see figure 3) 
12. Cos 9,=2.32 (1.63 — 1.57) =0.139 


1 [os 3685 250) 4000 
13. | Exe Togae ge his janis 


= — 270 volts 
14. Eym= 280 — ( — 270) =550 volts 
15 Egm 550 4 
d i, iy 370° =—2.0 

16. icmax 

ae =5.69 (from Chart 2) 

0.330 

ti; l= 69 =0.058 amperes | 
18. Py=0.9 x 550 x 0.058 = 28.7 watts 
19. P,=28.7 + (— 270 x 0.058) =13.0 watts 


(Max P, for 450TL=65 watts) ® 


3 In a few cases the lines of constant plate current will inflect sharply 
upward before reaching the diode line. In these cases Cymin should not 
be read at the diode line but at the point where the plate current line 
intersects a line drawn from the origin through these points of inflection. 


@ 


9 


RATIO /pm 


Chart | 


Th 


4 |f this calculation gives Cos 6, as zero or a negative quantity class-B 
operation is indicated and new operating conditions should be chosen 
on a basis of higher efficiency (less plate dissipation, more power output 


or less power input). 


5 The calculated driving power is that actually used in supplying the grid 
and bias losses. Suitable allowance in driver design must be made to 
allow for losses in the coupling circuits between the driver plate and 


the amplifier grid. 


6 ''Vacuum Tube Ratings'’ Eimac News, Industrial Edition, Jan. 1945. 
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Figure 3. Method of determining e,,,,, and i, on 450TL constant-current characteristics from values of @,,,,, and E,,, found in steps 6 and 7 and value of 
i, found in step 10. The value of E,, and E,,,, from steps |3 and 14 and the operating line are also shown. 


The information presented herein is based on data believed accurate, but no responsibility is accepted for the successful application of the sys- 
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TUBE PERFORMANCE COMPUTOR FOR RF AMPLIFIERS (CLASS B, C, AND FREQUENCY MULTIPLIERS) 


It is quite easy to make a close estimate of the 
performance of a vacuum tube in radio frequency 
power amplifier service, or an approximation in 
the case of harmonic amplifier service. Such es- 
timates will give RF output power, DC input 
power, grid driving power and all DC current 
values. 

These estimates can be made easily by using the 
Eimac Tube Performance Computor and the char- 
acteristic curves of a tube, plotted on plate volt- 
age /grid voltage curves (constant current curves). 
Only the ability to multiply out figures taken from 
the curves by means of the computor is required. 

By graphically laying out the trace of the plate 
and grid voltages as they rise and fall about the 
applied DC plate voltage and DC grid bias a clearer 
understanding is possible of the action taking place 
within a tube. With such an understanding the 
operating conditions can be altered readily to suit 
one’s particular requirements. 


Simple Action in 
Class C RF Amplifiers 


In an amplifier a varying voltage is applied to 
the control grid of the tube. Simultaneously the 
plate voltage will vary in a similar manner, due to 
the action of the amplified current flowing in the 
plate circuit. In radio frequency applications with 
resonant circuits these voltage variations are 
smooth sine wave variations, 180° out of phase (as 
the grid voltage rises and becomes more positive, 
the plate voltage falls and becomes less positive) 
as indicated in Fig. 1. Note how these variations 
center about the DC plate voltage and the DC 
control grid bias. 

Let us now see how such variations of the plate 
and grid voltages of a tube appear on the constant 
current curve sheet of a tube. In Fig. 2 these 
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Figure 1 


variations have been indicated next to the plate 
voltage and grid voltage scales of a typical constant 
current curve. At some instant of time, shown as 
“t”? on the time scales, the grid voltage has a value 
which is the point marked “eg” on the grid voltage 
sine wave. At this same instant of time the plate 
voltage has a value which is the point “ep” marked 
on the plate voltage sine wave. If now one finds 
the point on the tube curve sheet corresponding to 
these values (where a line drawn from “eg” and a 
line drawn from “ep” cross) he will be at point A 
in Fig. 2. As the values of grid voltage “eg” and 
plate voltage “ep” vary over the RF cycle, the point 
A moves up and down a line, which in the case of 
the normal RF power amplifier is a straight line. 
This line is called the ‘Operating Line.” 


= PEAK PLATE GURRENT POINT 
OR POINT NO. 2 


| VOLTAGE 


CURRENT 


INSTANTANEOUS | GRID 


Figure 2 


Any point on the operating line (when drawn 
on a curve sheet as in Fig. 2 or Fig. 4) tells the in- 
stantaneous values of plate current, screen current, 
and grid current which must flow when those par- 
ticular values of grid and plate voltage are applied 
to the tube. Thus by reading off the values of the 
currents and plotting them against the time, t, one 
can obtain a curve of instantaneous values of plate 
and grid current. See Fig. 3. 


Figure 3 
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If we analyze the plate and grid current values 
shown, we can predict that they will cause a DC 
ammeter to show a particular reading. This is 
called the DC component of the current. Also, we 
can predict that if the plate current flows through 
a properly loaded resonant RF circuit a certain 
amount of radio frequency power will be delivered 
to that circuit. If the circuit is tuned to the fun- 
damental frequency (same frequency as the RF 
grid voltage) the power delivered will be due to 
the fundamental (or principle radio frequency ) 
component of plate current. If the circuit is tuned 
to a harmonic of the grid voltage frequency (for 
instance, two, or three times the frequency) the 
power delivered will be due to a harmonic compo- 
nent of the plate current. 

The Eimac Tube Performance Computor gives us 
the means to make these simple calculations. It is 
a means with which to determine the DC compo- 
nent, the fundamental RF component, or the ap- 
proximate harmonic component of the current 
flowing in a tube when the tube is operating as a 
radio frequency amplifier, and enables one to state 
what all meter readings will be and to predict the 
RF output power and the required driving power. 
With these factors known we are then able also to 
forecast what will happen if any of the operating 
conditions are changed. 


Use of the Eimac Tube Performance Computor 


The Eimac Tube Performance Computor is a 
simple aid to enable one to select suitable values 
from the characteristic curves of a tube, and by 
means of simple calculations to forecast the per- 
formance of the tube in radio frequency power 
amplifiers. 

The basic steps are outlined under “Instructions” 
on the computor. This requires selecting DC plate 
and grid bias voltages, being guided by the typical 
operating values given on the technical data sheet 
for the tube type and by general experience. Next, 
a suitable “Operating Line’”’ must be chosen on the 
constant current curves for the tube type (plotted 
on grid voltage /plate voltage scales). 

The computor when properly placed over this 
operating line enables one to obtain instantaneous 
values of the currents flowing at every 15° of the 
electrical cycle. The formulas given on the com- 
putor were derived by Chaffee’ to give the various 
average and harmonic components of the resulting 
currents. Knowing these current component values 
and the radio frequency voltage values which are 
indicated by the use of the computor, one can read- 
ily calculate the complete performance of the tube. 

The fundamental methods of making such com- 
putations, and the considerations necessary to stay 
within ratings of the tube types, and accomplish 
various forms of modulation have been covered in 
the literature.23+55.7 The method for the case 
of harmonic amplifier service is approximate and 
should be used only for tetrode and pentode tubes, 
where the plate voltage has little effect on the 
amount of plate current flowing. A more exact 
method, showing that for harmonic operation the 


Page Two 


operating line is a simple Lissajou figure, has been 
described by Brown.® 

The results of using this computor for power 
amplifier service can be applied in combination 
with the other methods given in the literature to 
give good accuracy with simpler procedues. The 
resulting accuracy is well within the normal varia- 
tion of tube characteristics due to the normal var- 
iation in manufacturing dimensions of a tube. Since 
the published tube curves are only typical of the 
characteristics to be expected from a particular 
tube type, the calculated performance is well with- 
in the values expected when different tubes of a 
given tube type are operated under the assumed 
conditions. 

Example Showing Detailed Use of the 
Eimac Tube Performance Computor 
Radio Frequency Power Amplifier, Class C 
(Telegraphy or FM) 

Let us say we have an Eimac 4-65A tetrode and 
want to make it work effectively. Also let us say 
we have a 2000 volt DC plate power supply avail- 
able. 

Within frequency limits, we know a tube should 
be able to run in class-C amplifier service with 
about 75% efficiency, or, in other words, to con- 
vert 75% of the DC plate input power into RF 
output power. The difference, or 25% of the in- 
put power, is dissipated or lost as heat on the plate 
of the tube. The DC plate input power is then 
about four times the power dissipated on the plate. 

The 4-65A tetrode has a maximum rated plate 
dissipation of 65 watts, so, to illustrate perform- 
ance near the maximum rating, we’ll choose an in- 
put power four times the plate dissipation, or 260 
watts per tube. At 2000 volts the plate current 
per tube must then be 130 ma. It is usual practice, 
in the case of tetrodes and the medium or low mu 
triodes in class-C amplifier service for the DC 
grid bias voltage to be roughly two or three times 
the grid voltage necessary to cut off the flow of 
plate current. By referring to the curves of the 
4-65A we decide to use a DC grid bias voltage 
of—120 volts. 

Let us now locate the “Operating Line” on the 
constant current curves of the 4-65A. See Fig. 4. 
First mark the point where the DC grid bias and 
DC plate voltage cross. The “Operating Line” must 
go through this point. Call it point No. 1. Next, 
we must decide what the peak value of plate cur- 
rent of the tube must be and how low we can let 
the instantaneous value of plate voltage go when 
the tube is passing this much current. This is 
necessary in order to locate the other end of the 
“Operating Line,” point No. 2. 

The peak value of plate current usually runs 
about four times the DC plate current. The min- 
imum value of instantaneous plate voltage is us- 
ually set by the fact that if the voltage is too low 
the grid and screen currents will be needlessly 
high, and also little will be gained as far as output 
power is concerned. The minimum value of plate 
voltage is usually in the region where the plate 
constant current curves bend upward. See Fig. 
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4. (In the case of the triode this is near the 
“diode line” or line where the instantaneous grid 
and plate voltages are equal.) The practical pro- 
cedure in calculating tube performance is to arbi- 
trarily choose point No. 2 and complete the calcu- 
lations. Then try other locations of point No. 2, 
complete the calculations, and compare the results. 

In the case of the 4-65A let us choose a peak 
value of plate current about four times the DC 
plate current of 130 ma, or 500 ma. Let us choose 
a minimum instantaneous plate voltage of 250 volts 
and thus fix the upper end of the “Operating 
Line.” Next, locate this point on the tube curves. 
This is point No. 2 on Fig. 4. (The plate currents 
which flow at various combinations of plate and 
grid voltages are shown by the plate current lines. 
The value of current for each line is noted. In- 
between values can be estimated closely enough 
for our purposes.) Now draw a straight line be- 
tween points No. 1 and No. 2. This line is the 
“Operating Line” and shows the current and volt- 
age values for each part of the RF cycle when 
current is being taken from the tube. (The non- 
conducting half of the RF cycle would be shown 
by extending this line an equal distance on the 
opposite side of point No. 1. However, there is 
little use in so doing because no current flows 
during this half of the cycle.) 

The Eimac Tube Performance Computor can now 
be used to obtain the meter readings and power 
values from this “Operating Line.” Place the com- 


putor on the constant current curve sheet so that 
the ‘guide lines” of the computor are parallel with 
the operating line. Now slide the computor about 
without turning it until the line OG passes through 
the DC voltage point No. 1 and line OA passes 
through the peak current point No. 2. Make sure 
the guide lines are still parallel to the “Operating 
Line.” 

Note that the lines OB, OC, OD, OE and OF of 
the computor all cross over the “Operating Line.” 

At each point where the lines OA, OB, etc., cross 
the “Operating Line” we need to determine the in- 
stantaneous values of plate current and grid cur- 
rent (and screen current if a tetrode or pentode 
is used) which is flowing at that particular mo- 
ment in the RF cycle. Later, from these key values 
of current, we will calculate the values of DC plate 
current and grid current (and screen current) as 
well as the RF components of the plate current. 

At each of these points, where the instantaneous 
current values are to be determined, a mark should 
be made on the constant current curve sheet of the 
tube. By noting where this mark lies with respect 
to the plate current curves, one can estimate the 
value of plate current flowing at this part of the 
cycle. Next, the location of this mark with respect 
to the control grid curves is noted and a value of 
grid current is estimated. Finally, by referring the 
mark to the screen grid curves, if the tube is a tet- 
rode or pentode, a value of screen current is noted. 
These current values should be listed for each 
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point where the lines OA, OB, etc., cross the oper- 
ating line so that they can be combined later to 
calculate the various tube currents. At points 
where OF and OE cross, the current values are 
often zero. 


Now in the example chosen, let us read off the 
instantaneous plate current values where these 
lines cross the “Operating Line.” At the point 
where the line OA crosses the “Operating Line” the 
plate current is 500 ma. Where OB crosses the 
operating line the plate current can be estimated 
as 510 ma since the point is about 1/10 of the way 
from the 500 ma line to the 600 ma line. At OC 
the plate current is 460 ma, OD 290 ma, OE 75 ma, 
OF and OG 0 ma. Similarly we can estimate the 
instantaneous screen current at the crossing of OA 
and the “Operating Line” as 165 ma, and the in- 
stantaneous grid current at 60 ma. Values are read 
for the other crossings and written down. These 
values are put in simple columns for calculating: 


Crossing of eal dat Instantaneous Values of Currents 
line Formulas Plate Screen Control Grid 


OA A 500 Ma 165 Ma 60 Ma 
OB B 510 100 50 
OC C 460 25 30 
OD D 290 5 14 
OE E 80 0 0 
OF F 0 0 0 


Now in order to obtain the DC value of plate, 
screen, and control grid currents the formula (see 
computor) says to add up the above values but use 
only one-half of the A values (giving 250 ma for 
plate, 82 ma for screen, and 30 ma for grid), and 
then divide by 12, as follows: ' 


DC Meter Reading =1/12 (0.5 A+B+C+D-+E-+F) 


Plate Screen Control Grid 
250 Ma 82 Ma 30 Ma 
510 100 50 
460 25 30 
290 5, 14 
hope CONN, eae 
Total 1590 Ma 212 Ma 124 Ma 


DC Current = 1/12 Total = 
132 Ma 18 Ma 10 Ma 


Now to calculate the RF output power it is nec- 
essary to use the formula for the peak RF current 
which is present in the tube plate current. Since 
we are using the tube as a straight RF power am- 
plifier we use the formula for ‘Peak Fundamental 
RF” as shown on the computor. (If we were esti- 
mating the performance of a doubler or tripler we 


would use the formula for ‘Peak 2nd Harmonic 


RF” or “Peak 3rd Harmonic RF’’.) 


From the computor we see that the formula for 
the peak fundamental RF current is: 


1/12 (A+1.93 B+1.73 C+1.41 D+-E+0.52 F) 
A= 500= 500 Ma 

1.93 B= 1.93x 510 = 985 

1.73 C =1.73x 460 = 796 

1.41 D=1.41x 290= 409 
E= 80=80 


Total = 2770 Ma 


Peak fundamental current = 1/12 Total 
= 2770/12 = 230 Ma 


We now have the various current values. In 
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a 


order to calculate the powers involved it is neces- 
sary to know, not only the DC voltage values, but 
the greatest amount each voltage swings away from 
the DC value. This is known as the peak value of 
the RF voltage. Because the plate voltage swings 
from 2000 volts down to 250 volts the peak RF 
voltage is the difference, or 1750 volts. Similarly 
the grid voltage must rise and fall between the 
operating points No. 1 and No. 2, or from—125 
volts to +95 volts. This is a peak swing of 220 
volts and the peak RF grid voltage is 220 volts. 

Let us now use the formulas for output. power 
and driving power: 

Output power = % peak RF plate current x peak 
RF plate voltage. 

We found the peak RF plate current to be 230 
ma or .230 amperes, and the peak RF plate voltage 
to be 1750 volts. 


So; Output Power = 2 x .230 x 1750= 201 watts, 
and Input Power=DC Plate Current x DC Plate Voltage 


5 eyAs< Pavey = 264 watts 
Plate Dissipation = DC Input Power—RF Output Power 
= 264 — 201 = 63 watts 


= RF Output Power divided by 
DC Input Power 
= 201/264 = 76% 
Driving Power = DC Grid Current x Peak RF Grid Voltage 
So the Driving Power =.010 x 220 =2.2 watts 


The power consumed by the bias source is simply 
the product of the DC grid current and the DC grid 
voltage, or .010 x 120 = 1.2 watts. 

The difference between the driving power and the 
power consumed by the bias source is the power 
dissipated on the control grid, or 2.2—1.2 = 1.0 
watts. 

The power dissipated on the screen grid is simply 
the product of the DC screen current and the DC 
screen voltage, because the screen grid has no 
impedance between it and the DC screen supply. 
Thus it is .018 x 250 = 4.5 watts. 


The performance of the tube can now be sum- 
marized: 


DC Plate Voltage 2000 Volts | Driving Power 2.2 Watts 
DC Screen Voltage 250 Volts | Grid Dissipation 1.0 Watts 
DC Grid Voltage —120 Volts | Screen Dissipation 4.5 Watts 
DC Plate Current 132 Ma Plate Power Input 264 Watts 
DC Screen Current 18 Ma Plate Power Output 201 Watts 


Efficiency 


DC Grid Current 10Ma Plate Dissipation 63 Watts 
Peak RF Grid 
Voltage 220 Volts 
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It is quite easy to make a close estimate of the per- 
formance of a vacuum tube in radio-frequency power- 
amplifier service, or an approximation in the case of har- 
monic-amplifier service. Such estimates will give r-f out- 
put power, d-c input power, grid driving power, and all 
d-c current values. 


These estimates can be made easily by using the 
Eimac Tube Performance Computor and the character- 
istic curves of a tube, plotted on plate-voltage/grid-volt- 
age coordinates (constant-current curves). Only the abil- 
ity to multiply figures taken from the curves, by means of 
the computor, is required. 


By graphically laying out the trace of the plate and 
grid voltages as they rise and fall about the applied d-c 
plate voltage and d-c grid bias, a clear understanding of 
the action taking place within a tube is possible. With 
such an understanding the operating conditions can be 
altered readily to suit one’s particular requirements. 


In an amplifier a varying voltage is applied to the 
control grid of the tube. Simultaneously the plate voltage 
will vary in a similar manner, due to the action of the 
amplified current flowing in the plate circuit. In radio- 
frequency applications with resonant circuits, these volt- 
age variations are smooth sine-wave variations, 180° out 
of phase (as the grid voltage rises and becomes more 
positive, the plate voltage falls and becomes less positive) 
as indicated in Fig. 1. Note how these variations center 
about the d-c plate voltage and the d-c control-grid bias. 


Let us now see how such variations of the plate and 
grid voltages of a tube appear on the constant-current 
curves of a tube. In Fig. 2 these variations have 
been indicated next to the plate-voltage and grid-voltage 
scales of a typical constant-current curve. At some instant 
of time, shown as “t” on the time scales, the grid voltage 
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has a value which is the point marked “eg” on the grid- 
voltage sine wave. If one now finds the point on the tube 
curves corresponding to these values (where a line 
drawn from “eg” and a line drawn from “ep’ cross) he 
will be at point A in Fig. 2. As the values of grid volt- 
age “eg” and plate voltage “ep” vary over the r-f cycle, 
the point A moves up and down a line, which in the 
case of the normal r-f power amplifier is a straight line. 
This line is called the “Operating Line.” 


Any point on the operating line (when drawn on 
constant-current curves as in Fig. 2 or Fig. 4) tells the 
instantaneous values of plate current, screen current, and 
grid current which must flow when those particular 
values of grid and plate voltage are applied to the tube. 
Thus by reading off the values of the currents and plot- 
ting them against the time “t”, one can obtain a curve of 
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instantaneous values of plate and grid current. See Fig. 3. 


If we analyze the plate and grid-current values 
shown, we can predict that they will cause a d-c am- 
meter to show a particular reading. This is called the 
d-c component of the current. Also, we can predict that 
if the plate current flows through a properly loaded 
resonant r-f circuit a certain amount of radio-frequency 
power will be delivered to that circuit. If the circuit is 
tuned to the fundamental frequency (same frequency as 
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the r-f grid voltage) the power delivered will be due to 
the fundamental, or principal, radio-frequency compo- 
nent of plate current. If the circuit is tuned to a harmonic 
of the grid-voltage frequency, e.g., two or three times the 
frequency, the power delivered will be due to a harmonic 
component of the plate current. 


Use of the Eimac Tube Performance Computor 

The Eimac Tube Performance Computor gives us 
the means to make these simple calculations. It is a means 
with which to determine the d-c component, the funda- 
mental r-f component, or the approximate harmonic com- 
ponent of the current flowing in a tube when the tube 
is operating as a radio-frequency amplifier, and enables 
one to state what all meter readings will be and to predict 
the r-f output power and the required driving power. 
With these factors known we are able to forecast what 
will happen if any of the operating conditions are 
changed. 


The Eimac Tube Performance Computor is a simple 
aid to enable one to select suitable values from the 
characteristic curves of a tube, and by means of simple 
calculations to forecast the performance of the tube in 
radio-frequency power amplifiers. 


The basic steps are outlined under “Instructions” on 
the computor. This requires selecting d-c plate and grid- 
bias voltages, being guided by the typical operating 
values given on the technical data sheet for the tube type, 
and by general experience. Next, a suitable “Operating 
Line” must be chosen on the constant-current curves for 
the tube type (plotted on grid-voltage/plate-voltage 
coordinates). 


The computor, when properly placed over this op- 
erating line, enables one to obtain instantaneous values 
of the currents flowing at every 15° of the electrical 
cycle. The formulas given on the computor were derived 
by Chaffeet to give the various average and harmonic 
components of the resulting currents. Knowing these cur- 
rent component values and the radio-frequency voltage 
values which are indicated through use of the computor, 
one can readily calculate the complete performance of 
the tube. 


The fundamental methods of making such computa- 
tions, and the considerations necessary to stay within rat- 
ings of the tube types while accomplishing various 
forms of modulation have been covered in the literature, 
2,3,4,5,7. The method for the case of harmonic-ampli- 
fier service is approximate and should be used only for 
tetrode and pentode tubes where the plate voltage has 
little effect on the amount of plate current flowing. A 
more exact method, showing that for harmonic operation 
the operating line is a simple Lissajou figure, has been 
described by Brown.8 


The results obtained by using this computor for 
power-amplifier service can be applied in combination 


with the other methods given in the literature to give 
good accuracy with simpler procedures. The resulting 
accuracy is well within the normai variation of tube 
characteristics due to the normal variation in manufactur- 
ing dimensions of a tube. Since the published tube curves 
are only typical of the characteristics to be expected from 
a particular tube type, the calculated performance is well 
within the values obtained when different tubes of a 
given tube type are operated under the assumed condi- 
tions. 


Example Showing Detailed Use of the 
Eimac Tube Performance Computor 
Radio-Frequency Power Amplifier, Class-C 
(Telegraphy or FM) 

Let us say that we have an Eimac 4-65A tetrode and 
want to make it work effectively. Also, let us assume that 
we have a 2000-volt d-c plate power supply available. 

Within frequency limits, we know that a _ tube 
should be able to run in class-C amplifier service with 
about 75% efficiency, or in other words to convert 
75% of the d-c plate input power into r-f output power. 
The difference, or 25% of the input power, is dissipated 
or lost as heat on the plate of the tube. The d-c plate 
input power is then about four times the power dissi- 
pated on the plate. 


The 4-65A tetrode has a maximum rated plate dissi- 
pation of 65 watts, and, to illustrate performance near 
the maximum rating, we'll choose an input power four 
times the dissipation rating, or about 260 watts per tube. 
At 2000 volts the plate current per tube must then be 
130 ma. It is usual practice in the case of tetrodes and 
the medium or low-mu triodes in class-C amplifier serv- 
ice for the d-c grid-bias voltage to be roughly two or 
three times the grid voltage necessary to cut off the flow 
of the plate current. By referring to the curves for the 
4-65A, we decide to use a d-c grid-bias voltage of —130 
volts. 


Let us now locate the “Operating Line” on the con- 
stant-current curves for the 4-65A. See Fig. 4. First, mark 
the point where the d-c grid bias and d-c plate voltage 
cross. The “Operating Line” must go through this point. 
Call it point No. 1. Next, we must decide what the peak 
value of plate current of the tube must be and how low 
we can let the instantaneous value of plate voltage go 
when the tube is passing this much current. This is 
necessary in order to locate the other end of the “Oper- 
ating Line,” point No. 2. 

The peak value of plate current in class-C amplifiers 
usually runs about four times the d-c plate current. The 
minimum value of instantaneous plate voltage is usually 
set by the fact that if the voltage is too low, the grid 
current in triodes and the screen current in tetrodes will 
be needlessly high, resulting in high grid or screen dissi- 
pation. Also, little will be gained as far as output power 
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is concerned. The minimum value of plate voltage is 
usually in the region where the plate constant-current 
curves bend upward. See Fig. 4. (In the case of the 
triode this is near the “diode line,” the imaginary line 
where the instantaneous grid and plate voltages are 
equal.) The practical procedure in calculating tube per- 
formance is to arbitrarily choose point No. 2, complete 
the calculations, and compare the results. 


In the case of the 4-65A let us choose a peak value 
of plate current about four times the d-c plate current 
of 130 ma, or 500 ma. Let us choose a minimum instan- 
taneous plate voltage of 250 volts and thus fix the upper 
end of the “Operating Line.” Next, locate this point on 
the tube curves. This is point No. 2 on Fig. 4. (The plate 
currents which flow at various combinations of plate and 
grid voltages are shown by the plate-current lines. The 
value of current for each line is noted. In-between values 
can be estimated closely enough for our purposes.) Now 
draw a straight line between points No. 1 and No. 2. 
This line is the “Operating Line” and shows the current 
and voltage values at each instant in the r-f cycle when 
current is being taken from the tube. (The non-conduct- 
ing half of the r-f cycle would be shown by extending 
this line an equal distance on the opposite side of point 
No. 1. However, there is little use in doing so, because 
no current flows during this half of the cycle.) 


The Eimac Tube Performance Computer can now 
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be used to obtain the meter readings and power values 
from this “Operating Line.” Place the computor on the 
constant-current curve sheet so that the “guide lines” of 
the computor are parallel with the operating line. Now 
slide the computor without turning it until the line OG 
passes through the d-c voltage point No. 1 and line OA 
passes through the peak-current point No. 2. Make sure 
the guide lines are still parallel to the “Operating Line.” 

Note that the lines OB, OC, OD, OE, and OF of 
the computor all cross over the “Operating Line.” 

At each point where the lines OA, OB, etc., cross 
the “Operating Line” we need to determine the instantan- 
eous values of plate current and grid current (and screen 
current if a tetrode or pentode is used) which are flowing 
at that particular moment in the r-f cycle. Later, from 
these key values of current, we will calculate the values 
of d-c plate current and grid current (and screen cur- 
rent) as well as the r-f components of the plate current. 

These current values should be listed for each point 
where the lines OA, OB, etc. cross the operating line so 
that they can be combined later to caculate the various 
tube currents. At points where OF and OE cross, the 
current values are usually zero for class-C operation. 

Now in the example chosen, let us read off the instan- 
taneous plate-current values where these lines cross the 
“Operating Line.” At the point where the line OA 
crosses the “Operating Line” the plate current is 500 ma. 
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Where OB crosses the operating line the plate current 
is also 500 ma. At OC the plate current is about 450 ma, 
OD 300 ma, OE 90 ma, OF and OG 0 ma. Similarily we 
can see that the instantaneous screen current at the 
crossing of OA and the “Operating Line” is 200 ma, and 
the instantaneous grid current is almost 80 ma. Values 
are read for the other crossings and written down. These 
values are put in simple columns for calculating: 


Simplified t);tantaneous values of currents 


Crossing name in 

of line Formulas Plate Screen Control grid 
OA A 500 ma 200 ma _ 80 ma 
OB B 500 155 70 
Oc Cc 450 60 42 
OD D 300 15 17 
OE E 90 0 0 
OF F 0 0 0 


Now in order to obtain the d-c value of plate, screen, 
and control-grid currents the formula (see computor) 
says to add up the above values but use only one-half of 
the A values (giving 250 ma for plate, 100 ma for screen, 
and 40 ma for grid), and then divide by 12, as follows: 


D-C meter reading = 1/12 (0.5 A+B+C+D-+E-+F) 


Plate Screen Control grid 
250 ma 100 ma 40 ma 
500 155 70 
450 60 42 
300 15 17 
90 0 0 
0 0 0 
Total 1590 ma 330 ma 169 ma 


D-C current = 1/12 total = (approximately) 
133 ma 28 ma 14 ma 


Now, to caculate the r-f output power it is neces- 
sary to use the formula for the peak r-f current which is 
present in the tube plate current. Since we are using the 
tube as a straight r-f power amplifier, we use the formula 
for “Peak Fundamental R-F” as shown on the computor. 
(If we were estimating the performance of a doubler or 
tripler we would use the formula for “Peak 2nd Harmonic 
R-F “or “Peak 3rd Harmonic R-F”.) 

From the computor we see that the formula for the 
peak fundamental r-f current is: 


1/12 (A+1.93B+1.73C+1.41D+E-+0.52F) 
A= 500=500 ma 

1.93B= 1.93 x 500=965 

1.73C=1.73 x 450=778 

1.41D=1.41 x 300=423 
E= 90= 90 


Total =2756 ma 
Peak fundamental current=1/12 total 
=2756/12=230 ma 


We now have the various current values. In order 
to calculate the powers involved, it is necessary to know 
not only the d-c voltage values but the greatest amount 


a 


each voltage swings away from the d-c value. This is 
known as the peak value of the r-f voltage. Because the 
plate voltage swings from 2000 volts down to 250 volts 
the peak r-f plate voltage is the difference, or 1750 volts. 
Similarly the grid voltage must rise and fall between the 
operating points No. 1 and No. 2, or from —130 volts to 
+90 volts. This is a peak swing of 220 volts and the 
peak r-f grid voltage is 220 volts. 


Let us now use the formulas for output power and 
driving power: 

Output power = % peak r-f plate current x peak 
r-f plate voltage. 

We found the peak r-f plate current to be 230 ma 
or .230 ampere, and the peak r-f plate voltage to be 
1750 volts. 


So; Output Power =% x 0.230 x 1750=201 watts, 
and Input Power =D-C Plate Current x D-C Plate Voltage 
=0.133 x 2000=266 watts 
Plate Dissipation =D-C Input Power — R-F Output Power 
= 266 — 201 = 65 watts 
=R-F Output Power divided by 
D-C Input Power 
= 201/266 = 75.5% 
=D-C Grid Current x Peak R-F Grid Voltage 
= 0.014 x 220=3.1 watts 


The power consumed by the bias source is simply 
the product of the d-c grid current and the d-c grid 
voltage, or 0.014 x 130 = 1.7 watts. 

The difference between the driving power and the 


Efficiency 


Driving Power 


power consumed by the bias source is the power dissi- 
pated on the control grid, or 3.1 — 1.7 = 1.4 watts. 

The power dissipated on the screen grid is simply 
the product of the d-c screen current and the d-c screen 
voltage because the screen grid has no impedance be- 
tween it and the d-c screen supply. Thus it is 0.028 x 
250 = 7.0 watts. 

The performance of the tube can now be sum- 
marized: 


D-C Plate Voltage 2000 volts| Driving Power 3.1 watts 

D-C Screen Voltage 250 volts | Grid Dissipation 1.4 watts 

D-C Grid Voltage —130 volts| Screen Dissipation 17.0 watts 

ae eps pemch 133 ma Plate Input Power 266 watts 

Poe ere mere Sate 28 ma | plate Output Power 201 watts 

Voltage 220 voits | Plate Dissipation 65 watts 
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Eimac’s revolutionary new modulating anode klystrons employ an insulated anode placed 
between the cathode and drift tube section. 

By varying the voltage on the modulating anode the amount of beam current can be varied 
at will, and independently of the beam voltage of the Klystron. A multitude of new operat- 
ing possibilities are thus opened up. 


RF OUTPUT VOLTAGE 
BEAM CURRENT 


MODULATING VOLTAGE MODULATING VOLTAGE 
Because of the focusing action of the Klystron gun, the current drawn by the modulating 
anode is negligible. The modulating anode permits a Klystron: 

@ to be pulse modulated easily with low pulsing power. 

@ to be amplitude modulated with low modulating power. 


@ to operate as a modulated RF amplifier and deliver a carrier capable of 100% 
modulation, with carrier efficiency of 30%, whereby without this feature the RF 
linear Klystron would have a carrier efficiency of less than 10%. 


@ toperform additional functions using the controlling action of the modulating anode. 


_—-————-_ 


@ Understanding Tetrode Screen Current 


Significance in R.F. Amplifier Adjustment and Operation 


BY DAVID D. MEACHAM,*® W6EMD 


ERPLEXING acreen-current behavior has prob- 
Pes disturbed many amateurs, particularly 

single-sideband operators. The need for a 
thorough discussion of the subject has prompted 
this article. Class AB, operation has been chosen 
for discussion because of its current popularity 
as a means of achieving good linearity and TVI- 
free operation. The information given herein 
assumes grid-driven conditions, but it applies 
equally well to cathode-driven tetrodes operated 
Class AB, with normal d.c. voltages on the grid 
and screen, provided that grounded-grid charac- 
t:rintic curves are used for computations. 


Screen Characteristics 


lig. 1 shows a set of constant-current charaucler- 
istics for a typical 4CX300A. The term ‘“‘constant 
current” is used because the lines plotted are 
lines of constant plate, screen, or grid current. 
The grid-voltage scale appears on the left axis 
and plate voltage is shown horizontally. These 
curves depict instantaneous values of plate and 
screen current for any given grid- and plate- 
voltage condition. In this reproduction, the grid- 
current lines are omitted because grid current is 
not drawn in Class AB; operation. The curves are 
valid only for a fired screen voltage (350 volts in 
this case). 

Inspection of Fig. 1 will reveal that the liner 
of constant plate current are nearly horizontal, 
whereas the constant-screen-current lines are 
tilted upward from left to right and are concen- 
trated in the left-hand region of the plot. This ix 
generally true for all tetrodes and accounts 
for the fact that the screen-current meter is 
t'e most sensitive indicator of resonance. This 


_ important fact will be explained subsequently. 


Let us plot a typical operating line! on our 
set of curves, as in Fig. 1. Point O (at —55 volts 
on the grid in this case) is the operating point 


* c/o Eitel-McCullough, Inc., San Carlos, Calif. 


1 This is different from the usual load line associated with 
audio calculations using plate characteristic cu) ves. 
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This article discusses the behavior of 
screen current in a tetrode r.f. power 
amplifier using fixed screen voltage, 
and explains why a screen-current 


meter isa better indicator of operating 
conditions than a plate-current meter. 
Particular reference is made to the 
adjustment of AB, linear amplifiers. 


at which the tube rests with zero r.f. grid drive. 
Straight line OA represents a tuned r.f. circuit 
load (a pure resistance at the operating fre- 
quency).? As 100 volts peak-to-peak grid drive 
is applied, the first positive half cycle can be rep- 
resented by a point moving along the operating 
line from O to A and back to O again. During this 
half cycle, the grid-voltage swing from —55 
volts up to —5 volts and back to —55 volts has 
caused the plate current to swing from the value 
at point O (100 ma.) up to the value at point A 
(850 ma.) and back to 100 ma. again. At the same 
time, the plate voltage swings from 2000 volts 
down to 500 volts. The a.c. plate current is made 
up of all the instantaneous values intercepted by 
the point traveling along the operating line. The 
same is true of screen current. During the other 
180 degrees of the driving cycle, our point merely 
travels from O down the slope through cutoff to a 
point opposite —105 volts on the grid-voltage 
acale and back to point O again along the operat- 
ing line. Thus, the negative-going grid voltage 
swings the plate current down to cutoff (for a 
small portion of the cycle). Plate voltage con- 
tinues on up to 3500 volts and back down again 
due to the fly-wheel action of the plate tank 
circuit. 

230A is actually only half the operating line length. The 
other half continues from O out beyond the right-hand edge 
of the chart for an equal distance and represents the effect 
of the negative half-cycle of grid driving voltage as {} swings 
down to —105 volts and back to point O again. This half 


of the operating line is not important since the tube does not 
“‘work"’ during the negative half cycle. 


SCREEN VOLTAGE - 350 
PLATE CURRENT (ma) 


Fig. 1—Typical constant-current choracter- 
istics for the Eimac 4CX300A tefrode. 
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Drive and Tuning 


Now that we can predict exactly what the 
screen and plate current will be for any instan- 
taneous point during the grid-voltage cycle, let 
us ask some more probing questions. What hap- 
pens when we cut our grid-driving voltage in half? 
The answer is simple. The length of our operating 
line is merely cut in half! The grid voltage swings 
to only ohe half the original peak-to-peak ampli- 
tude and the operating point O is still the center 
of the new operating line length. Now what hap- 
pens if we detune the plate tank circuit? Detuning 
the plate circuit actually changes the plate load 
impedance. Hew does this appear on our set of 
curves? It tilts or rotates the operating line 
about the operating point ©. As the load impedance 
is lowered (detuning from resonance), the operat- 
ing line? assumes a steeper angle (a zero-imped- 
ance load would be represented by a vertical 
operating line). 

As “seen” by the tube, the act of tuning to 
resonance amounts to increasing the load im- 
pedance to a maximum value consistent with the 
degree of antenna loading selected. Thus, the 
operating line will have minimum slope at res- 
onance. Notice the angle at which our typical 
operating line in Fig. 1 cuts the constant-plate- 
current tines. It’s a small angle. As the plate 
tank circuit is tuned to a point out of resonance, 
the operating line might assume the position 
indicated by the dashed line® (lower impedance) 
Note that the angle between the dashed line 
and the plate-current lines has not changed rad- 
ically, and that our moving point will still inter- 
cept essentially the same plate-current values. This 
is precisely the reason that plate current in a 
tetrode is not a good indicator of resonance (very 
little dip). Look at the screen current. It consists 
of zero or even negative values in the out-of- 
resonance position. At resonance, though, it is 
positive. Thus, a peak in screen current indicates 
resonance. 

During the rotation of the operating line while 
tuning, its length actually changes, since it is 
confined vertically only by the constant peak-to- 
peak amplitude of the grid-driving voltage (two 
imaginary horizontal lines, one at —5 volts 
und one at —105 volts). The length increases as 
resonanee is approached and reaches & maximum 
at resonance. As the length increases, point A 
penetrates the heavy-sereen-current region and 
the d.c. screen current reaches a sharp peak at 
resonance. 


Loading 


What happens if we change the antenna load- 
ing? This merely changes the platéload imped- 
ance (still resistive). Again, the effect is to tilt 
the operating line about the operating point. As 
the load impedance is lowered (more coupling), 
the operating line assumes a steeper angle (such 


3 The tank-circuit impedance would no longer appear 
resistive at the operating frequency, but would contain a 
reactive Gomponent. Under these conditions, the operating 
line becomes an ellipse whose center is point O and whose 
major axis is represented by the dashed line. 


as the dashed line). It is easy to see that as load- 
ing increases, screen current decreases. Thus, 
screen current is also an indicator of loadiny. 
Screen current varies somewhat from tube-to- 
tube of a given type, but if each tube is loaded to 
the same value of screen current at resonance 
(with the same drive) power output differences 
will be small, and loading and linearity will be 
essentially the same. 


D.C. Meter Readings 


During the r.f. cycle, our point traverses the 
operating line and intercepts many different in- 
stantaneous values of screen current and plate 
current. The average of all these values is what 
the d.c. meter in the circuit reads. The funda- 
mental frequency component of plate current is 
utilized in the plate circuit to produce output 
(except in a multiplier where use is made of a har- 
monic component of plate current). For a given 
operating line, both of these values can be calcu- 
lated.‘ Suffice it to say that for Class AB; opera 
tion, the d.c. meter reading is approximately one 
third the peak value of current at the top of the 
operating line, and the fundamental component 
of plate current is approximately one half the 
peak value. 


Tune-Up Procedure 


Contrary to somewhat popular opinion, a linear 
amplifier should never be loaded for maximum 
power output. Loading should be set to obtain a 
predetermined value of screen current under 
single-tone or inserted-carrier driving conditions. 
Ideally, loading should be set for minimum dis- 
tortion — a rather difficult feat in practice. It is 
recommended that the amateur try to duplicate 
as nearly as possible a given set of data-sheet 
conditions as presented by the tube manufac- 
turer. These typical operating conditions are 
usually given for peak-envelope operation (single- 
tone or inserted-carrier) and represent the maxi- 
mum input on c.w. or the peak-envelope-power 
input (not meter peaks) on single sideband. After 
adjusting drive, tuning, and loading to duplicate 
a given set of conditions, the single tone (or car- 
rier) is removed and the single-sideband audio 
gain is adjusted so that grid current is nover 
drawn and the condition adjusted for above is 
never exceeded on peaks. The peak-to-avera ze 
ratio of d.c. plate current (as read on a fluctuat- 
ing meter) varies, with the individual voice, from 
about 2:1 to over 3:1. Thus it is normal on voice 
peaks for the plate-current meter to read no more 
than half the value of current obtained in the 
maximum static single-tone condition. 

A straightforward tune-up procedure consists 
of the following steps: 

1) Insure that the tetrode amplifier is neu- 
tralized and free of parasitics, 

2) With recommended heater, plate, and screen 
voltages applied, adjust the d.c. grid bias to ob- 
tain the recommended zero-signal value of plate 


4 By the use of the Eimac Tube Performance Computor, 
Application Bulletin No. 5, which is based on the method 
presented by Chaffee in the Review of Scientific Instruments, 
October, 1936. 


3 screen current (positive or negative) to persist, 


current. This value affects linearity and plate 
dissipation. 

3) Connect a suitable dummy load and set 
the loading control for rather heavy loading. 

4) With a single-tone source, gradually in- 
crease the drive from zero to a valuc that pro- 
duces a significant though small change in sereen 
current. 

5) Resonate the plate tank circuit by tuning 
for a peak (in the positive direction) in screen 
current. 

6) Resonate the grid tank circuit (if any) by 
watching for a peak in plate current. 

7) Now increase the drive until either the de- 
sired value of single-tone screen or plate current 
is reached (whichever is reached first). 

8) Without drawing grid current. adjust load- 
ing, plate-tank tuning, and drive level to dupli- 
cate as nearly as possible a given set of data- 
sheet peak-envelope conditions. Remember that 
plate current increases with drive, whereas screen 
current peaks at resonance and decreases with 
heavier loading. 

After matching a set of data-sheet conditions, 
the amplifier is ready to connect to an antenna. 
With a suitable antenna connected, it should be 
easy to repeat the operation obtained in Step 8 
above by merely adjusting plate-tank tuning and 
loading with the same drive level as before. Now 
set up for voice single-sideband drive and adjust 
the audio gain for the highest level possible with- 
out drawing grid current on voice peaks or flat- 
topping (check this with a scope). 


Reverse Screen Current 


Most transmitting tetrodes employing oxide- 
coated cathodes exhibit negative screen current 
under certain conditions of operation. This is 
nothing to get alarmed about — it merely means 
that on the average, more electrons are leaving 
the screen than are being intercepted by the 
screen. This results because of secondary electron 
emission at the screen grid. Small values of nega- 
tive screen current are not detrimental to tube 
operation and are quite normal for some tetrodes. 
Such values usually appear under heavily-loaded 
conditions or during the idling condition. 

Large values of negative screen current are 
abnormal and should be avoided. Excessive sec- 
ondary emission usually results in higher valucs 
of intermodulation distortion. This condition also 
prevents an accurate determination of screen 
dissipation. 


Protection 

Screen protection can take many forms. Be- 
fore using a given circuit, it should be analyzed 
to insure that it satisfies the two basic criteria 
for screen protection. First, the circuit connected 
to the screen must be capable of maintaining the 
proper screen voltage in the presence of moderate 
negative d.c. screen current, or normal positive 
values of current. Second, the protective cir- 
cuitry must not allow a condition of excessive 


since this causes excessive screen dissipation and 
resultant tube failure. 

The first of these two criteria can be easily 
satisfied by the use of a blecder resistance con- 
nected directly from the sereen to ground, in com- 
bination with a suitable well-regulated power 
supply. The blecder resistance should be made 
equal to the screen voltage divided by the largest 
negative d.c. screen current to be expected for the 
particular tube used. This eliminates any power- 
supply problems (soaring voltage) when “supply- 
ing” negative screen current. 

Complete screen protection satisfying both 
criteria can be obtained by adding a screen- 
current overload relay to a bleeder and regulated- 
power-supply combination. The overload relay 
will protect the screen against excessive currents, 
either positive or negative, and the regulated 
power supply will maintain the screen voltage at 
the proper value as the d.c. screen current varies. 
The bleeder resistance from screen to ground will 
not allow the screen voltage, in the presence of 
negative screen current, to rise above the proper 
value. This bleeder is good insurance, since even 
some regulated power supplies react in an un- 
desirable manner when subjected to a negative- 
current load. 

When using a screen-current overload relay, 
one can easily provide for manual resetting in 
the event of an overload. This feature allows 
time to consider why the overload occurred and 
prevents repeated successive overlvads. Using 
an s.p.d.t. relay, merely connect the armature 
to the positive supply through the coil (with the 
usual pull-in-adjusting potentiometer shunting 
the coil). Connect the normally-closed contact 
to the screen through the screen-current meter 
and the normally-open contact through a resistor 
to ground.® Adjust this resistor so that the current 
through it will hold the relay closed, once it has 
been tripped. First, of course, the pull-in shunt 
should be adjusted for pull-in at the value of 
screen-bleeder current, plus screen current, that 
produces maximum rated screen dissipation. 
Now, with this circuit it will be necessary to shut 
off the screen supply (or push a circuit-breaking 
series reset button) to reset the overload relay 
after an overload has occurred. 

In contrast to the protective scheme outlined 
above, voltage-regulator tubes offer a simple 
and nearly foolproof method of screen~urrent 
protection. Their use will completely satixfy the 
first criterion and also the second criterion insofar 
as positive current overloads are concerned. Since 
excessive negative current is uncommon, one may 
elect to disregard protection against ita occur- 
rence. VR tubes then become an inexpensive and 
practical solution for the amateur. 

The VR tube solution consists of an appropri- 
ate combination of VR tubes (to add up to the 
desired screen voltage) connected in series to 
ground and fed from a high-voltage source 
through an adjustable dropping resistance. The 
screen bypass capacitor from screen to ground 


5 See Evans, “Screen Protection and More,"" QST, 
October, 1960. — Ed. 


and a screen-current meter from acreen to the top 
of the VR-tube string complete the circuit. Ad- 
just the dropping resistance tosothat the VR string 
extinguishes at or slightly lower than the value of 
screen current that produces maximum rated 
screen dissipation. R.f. screen-current peaks will 
be supplied by the screen bypass capacitance and 
the VR tubes will ‘‘see” only the d.c. component. 
Now, excessive positive screen current will ex- 
tinguish the VR tubes, lowering the screen volt- 
age. The VR tubes will supply normal positive 
current values whiie maintaining screen voltage 
at the desired value. Negative currents will not 
change the voltage, but will merely increase the 
current flowing through the VR tubes. 


Use A Screen-Current Meter! 


In conclusion, it should he obvious to the ama- 
teur that a screen-current meter is a vital neces- 
sity in modern transmitters employing tetrodes. 
By proper interpretation of screen-current read- 
ings, one can easily tune to resonance and prop- 
erly load the tetrode amplifier. The plate-current 
meter is useful only as an indicator of drive level 
and average plate-input power (knowing the plate 
voltage). One more meter — for grid current — 
is useful but not absolutely necessary. A one- 
milliampere meter in the grid circuit wi!l warn the 
operator by a slight kick when grid current is 
being drawn on voice peaks. 


— 


Traditionally, large electron tubes are cooled by blowing air past a finned anode or by passing 
water over the exterior surface of the anode. 

Tradition is not always the best solution to an engineering problem. © 
Take water as a coolant, for example. The hotter it is, in relation to the air which ultimately 
absorbs its heat, the easier it is to transfer the heat. If the water is heated past the boiling 
point into its vapor phase, it even takes less water. 
This accomplished quite a bit more than cooling. For one thing, it eliminates the pump asso- 
ciated with a water-cooled system. The steam pumps itself..Makes it a completely self-circulat- 
ing set-up. No rotating parts. Take away the pump and you take away noise, a motor, possible 
contamination of the coolant and coolant loss due to leakage. 

The amount of heat exchanger saving is considerable. Because steam is hotter, the differential 
temperature between the coolant and ambient air is greater, and it’s easier to get the heat out 
of the coolant and into the air. Typically, vapor-phase cooling requires one-third the heat 
exchanger area which a water system requires, doing identically the same cooling job. | 
Then there is a noise. A water system with a pump and a high-velocity blower-type heat 
exchanger is going to make a great deal more noise than a vapor-phase system with no pump 
and a low-velocity fan type heat exchanger. Where ultimate simplicity, and dead-silence are 
wanted, Eimac will supply a system with enlarged condenser (still smaller than the water 
systemic exchanger) and no fan. The only moving part is the water. 

Designers often need to increase the allowable anode dissipation of their chosen tubes. This may 
be the best all-around way to increase power output, for example. To do it safely, we must 
be sure the tube can pass increased heat to the coolant. We also must increase the capacity of 
the cooling system. It’s true that you can remove as much heat from a tube with water as you 
could by vapor-cooling — under almost any set of operating conditions. But in most real cases, qa’ 
you would need to refrigerate the water and perhaps circulate it at ultra-high velocities. tha® 
means more equipment — a refrigeration system, bigger pumps, and again a relatively bigger 
heat exchanger. The vapor-cooled version of almost any tube permits higher anode dissipation 
and yet decreases system cost, maintenance cost, noise, size, and moving parts. Take the 
new Eimac 4CW50,000A, for example. 50 kilowatts with water. Its vapor-cooled version is 
4CV75,000A. 75 kilowatts anode rating! Yet the surrounding cooling hardware costs less. 
Designing a vapor-phase cooling system is a job for thermodynamics engineers. Up to now, 
United States electronic equipment designers have been expected to roll their own. Eimac 
thinks they shouldn’t have to. . 
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A vapor-phase cooling system is simple, both in equipment and in application. 

To cool a tube with vapor, you sink the anode in water and let it boil. The anode runs steadily 
at about the temperature of boiling water. Under its own steam, the vapor flows away to 18 
heat exchanger. It’s not under pressure. In fact, at some point in the system there’s an open 
vent to the atmosphere. The heat exchanger, then, is a steam heater. 

You can use it to heat air in your building, where that’s desirable. If you want hot water, 
it will heat water. In the heat exchanger, the vapor condenses into water. So some of our — 
diagrams call the heat exchanger a condenser. It’s still a steam heater. Cools the tube, but heats 
outside air or water. 

The condensed water vapor is returned to a leveling tank which is vented to the atmosphere. 
Unlike factory heating systems, this steam plant operates at atmospheric pressure. That’s why 
we say vapor. “Steam” might suggest high-pressure turbines. We’re cooling tubes. No pressure, 
just vapor. 

The leveling tank replenishes the boiler. A reservoir assures a constant reserve of water, so 
the level in the boiler won’t drop, even for a moment. Safe. A pipe between the condenser 
input and leveling tank keeps pressure differentials from developing. That’s all there is to it. 
See the diagram. Simple, quiet, it works — thanks to the thermodynamics engineers. 

First, the tube has to have an anode which takes to boiling water. Increased heat transfer 
capacity comes from increasing the area in contact with the water. It’s important to keep it 
operating inside its most efficient temperature range, yet well below any temperature that’s 
dangerous to the tube. Boiling has the advantage that it automatically provides controlled heat 
dissipation. Beyond a certain temperature a steady blanket of steam develops and the surface 
is no longer wet. With heat transfer thus reduced, the anode gets hotter and hotter... that’s 
what the Nukiyama curve describes. You put a certain number of watts into a square Centi- 
meter of the anode I.D. area, the metal gets warm, and so does the water. More watts, and® 
the metal gets hotter while the water boils. It’s nucleate boiling. Bubbles of vapor form and 
rise. The metal remains wet. Metal temperature begins to get higher than water temperature. 
Still more watts produces faster boiling and hotter metal, but the vapor temperature remains 
constant. At point M calefaction takes place. Now the boiling is so furious the whole surface 
of the metal is covered with vapor bubbles and conductivity drops suddenly. More watts, and 
we reach the destruction point. Now the metal is covered with a continuous sheath of steam. It 
doesn’t matter much to those of us whose only interest is in the now-defunct tube, but if we 
found a way to put still more watts into the metal, the situation would again improve. That is, 
with a still higher temperature differential, conductivity would again begin to level off the rate 
at which the metal temperature rises. 

The best thing is to buy an Eimac tube designed to run comfortably at its rating below the 
destruction point. One design that’s worked well is shown at right. Anode exterior and all 
the surface inside the holes gives a big area to form bubbles. 
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The boiler, tank and reservoir, want coordinated design, too. High-voltage anodes require a 
boiler insulated from other parts, and pure water but not very much water. 

It takes 1 calorie of heat per gram of water to raise the temperature 1°C. From 99°C water, 
it takes 540 calories of heat to make it boil. If, in a water-cooled system, you maintain a diff- 
erence of 25°C between tube-in and tube-out, you’re doing pretty well. You dissipate 25 calories 


per gram. The ratio of 540 to 25 is over 20. So you'll circulate 1/20 as much water and dissi- 


pate the same heat. 
So, vapor-phase cooling requires a tube designed for the purpose, a boiler to sink it in (with 


tube socket attached), some piping, a leveling tank, a reservoir and a condenser. All this comes 


neatly packaged, ready to drop into place in your new design. Eimac’s condenser will be only 
about a third the size of the exchanger you’d need for the same water-cooled dissipation. And 
no pumps. No stills, for make- “up water, either, since Eimac vapor-cooling systems use so little 
water to begin with and there is very little evaporation. 


We haven’t said much about vapor-cooling versus air cooling. That’s because air is impeaeenl 


at the higher powers. Somewhere below 10 kilowatts, air is preferred for most applications 
because it’s easier to operate and maintain. But at all powers, it’s noisy. It has some other 
problems, like dirt. Mainly, though, it’s noisy. Silence alone may make vapor-cooling the best 


solution to some cooling problems, even at low powers. Or its ability to keep tube temperatures 


constant. Eimac makes a line of vapor-cooled tubes from the 4CV8000A (vapor-cooled version 
of the 4CX3000A) through the new 4CV45,000A to the new 4CV75,000A. 8 kilowatts, 45 and 
75 kilowatts. And vapor cooling packages to match. 

Vapor-cooled klystrons? Very much so. Since the klystron runs its heat-dissipating collector at 
ground potential, and since klystron power is often very high, the klystron lends itself very 
well to vapor-cooling. Here’s a 4KM100LA, one of Eimac’s distinguished new high-power UHF- 
TV klystrons, undergoing test with a vapor-cooled anode. Boiling prettily. High temperature 


differential between the resulting steam and atmosphere heat-sink cuts heat exchanger size and 


cost. 540 calories per gram when water changes to vapor at constant 100°C cuts water required. 
Silent. Just like the tetrode example, but savings are even greater because power level is so high. 
Ask us. Klystrons? Yes, indeed. We’ve already broadly hinted that your all-up cost for cooling 
will be a third that of a water system, if you use Eimac vapor-cooling instead of water. 

And your maintenance costs may drop to one-fifth! 

Make us prove it. It’s drop-in ready. Call your Eimae man. Buy it. From Eimac. 
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Klystrons > 


Look in the front pages for --- 


® Your nearest distributor of modern, fully guaranteed EKimac 
Vacuum tubes, vacuum capacitors, heat dissipating con- 
nectors, air-system sockets, preformed contact finger stock 
and vacuum switches. 


@ Your nearest Eimac Field Engineer, who stands ready to 
give you immediate engineering assistance, any informa- 
tion on deliveries and prices, or provide other information 
not found in the catalog. 


Eimac tube type numbering system. 
Tube Replacement Chart. 


@ Prices on Eimac products. 


IMPORTANT EIMAC “EXTRAS” 


Application Engineering. The Eimac Application Engineering Department is available at 
all times for consultation. New tube operating techniques are continually being explored, tested 
and proved by Eimac application engineers, whose combined knowledge and experience are made 
available to you. Additional contributions by this Eimac department are its Application Bulletins, 
an expanding service which you get without obligation. 


Field Engineering. Serving as an extension of the Application Engineering Department out- 
side the Eimac plant, Eimac field engineers cover the United States, operate out of offices in major 
cities. They will help you personally with experimental work, problems of technique, etc. Engineers 
from the Eitel-McCullough plant in San Bruno are available, too, for field consultation throughout 
the country. As Eimac tubes are world renowned, the same services extend to various countries 
overseas through the Eimac export division. 


TENTATIVE DATA 


EI TE Ce GU POU GH, INC. 


“SAN BRUNO, CALIFORNIA 


The EIMAC IKOI5XA and IKOI5XG are ruggedized, integral-cavity, X- 
band, reflex klystrons intended for local oscillator service under conditions of 


severe shock, vibration or sustained acceleration. 


The IKOI5X type tubes are available with either coaxial output or wave- 
guide output. The r-f terminal of the IKOI5XA is a coaxial connector. For 


waveguide output, the r-f terminal of the IKOI5XG is the Eimac transition 
section. 


GENERAL CHARACTERISTICS 
ELECTRICAL 


Cathode: Coated Unipotential 
Heater Voltage - - - 


. 6.3 volts 


Heater Current - - : - - : - 0.80 amperes 


Frequency Range - - - (8400 thru 9600 Mc) 800 Mc 
q Y 
(See paragraph: Mechanical Tuning in Application) 


MECHANICAL 
High Impact Shock* - - - - - - 100g 
» Axial Vibration Test (20-2000 cycles)* - - : 10g 


Three-hole flange and 
IKOISXA Veer r-f terminal 
or 
Mounting (See Outline Drawing) In conjunction with an 
Eimac transition section 
IKOI5XG mounts directly on a 
UG-39/U waveguide 


1KO15XG 
flange 
; (Waveguide Output) 
Connections: 
Heater : : : - : : : White wire at base 
Heater and Cathode : 7 : . Black wire at base 
Resonator a 3 : 4 are te : Shell of tube 
Repeller - - - - - - - White wire at top 
Output (See Outline ‘ IKOI5XA: Coaxial fitting, 
Drawings) IKOI5XG: UG-39/U waveguide flange 


*The shock and vibration tests are applicable to both coaxial and waveguide outputs. 


(Effective 7-22-54) Copyright 1954 by Ejitel-McCullough, Inc. 


TENTATIVE DATA 


1KO15XA 


c AND 


1KO15XG 


KLYSTRONS 
@ 
X-BAND 
OSCILLATORS 


TKOI5XA 
(Coaxial Output) 


p> Indicates change from sheet dated 7-7-53 


Mounting Position - oes 3 : : the : : F j : Any 


Cooling - - - - - : - - - . - Convection and Radiation 
Maximum Over-all Dimensions: Coaxial Output Waveguide Output 
Length ‘ F é s ; 2 é < - 2-3/8 inches 3-9/16 inches 
Diameter “ R : s - : 5 ; 1-3/16 inches 
Width Fs ‘ = e : “ = : 1-15/32 inches 
Net Weight - - - - - - - - - 1.5 ounces 6.5 ounces 
Shipping Weight : - - - - - : - 4 ounces 8 ounces 


MAXIMUM RATINGS 


D-C RESONATOR VOLTAGE Pe Maa LLL Die, AM MEN ee a 350 MAX. VOLTS 
RESONATORIDISSIPALIONI i Miss ons eR ee eee en gle 15 MAX. WATTS 
BDDC. CATHODE CURRENT @ieueuas: Wie SUL Sh ere ie tee eg Ble 50 MAX. MA 
D-C REPELLER VOLTAGE 
Positive Limit - “ _ . = : = : “ “ 0 MAX. VOLTS 
Negative Limit - - - - - : - - - - 500 MAX. VOLTS 


> TYPICAL OPERATION (With flat load) 


Mode - - : - - . - - - . - 6% 7% 5% 6% 

D-C Resonator Voltage - - - - - - - 250 250 300 £300 = volts 
D-C Cathode Current - - - - - - - - 36 36 47 47 mA 

D-C Repeller Voltage - - - - . . - - efl0 ~-65 -170  -95 “volts 
Power Output - - - - - . - - - 45 30 =100 65 mW 
Frequency - - - : - - - - - - 9000 9000 9000 9000 Mc/s 
Electronic Tuning Range - - - - - . - 40 55 40 60 Mc/s 


APPLICATION 


Mounting—The | KOI5XA is provided with a three-hole base flange for solid mounting directly to the equip- 
ment chassis, to an insulating support or to the Eimac transition section to make the IKOI5XG. No socket 


or tube clamp is necessary. 


Cooling—No special provisions are ordinarily required for the cooling of the IKOI5XA or IKOI5XG. The 
resonator will dissipate 15 watts of power by radiation and convection in ambient temperatures up to 


100°C. 


Resonator—The resonator of the IKOI5XA and IKOI5XG is integral with the shell of the tube. For this 
reason it is often convenient to operate the resonator at chassis potential, with the repeller and cathode 
at appropriate negative potentials. The coaxial output connection also lends itself to d-c isolation of the 
resonator from chassis potential. All voltages given in the list of Maximum Ratings and in the Typical 


Operation data are measured with respect to the cathode of the tube. 


Cathode—Heater voltage should be at the rated value of 6.3 volts. Variations should be kept within the 


range of 5.7 to 6.9 volts. The cathode is internally connected to one side of the heater. If the resonator 
is operated at chassis potential, the heater transformer must be insulated for the cathode-to-resonator 


potential. 


b Indicates change from sheet dated 7-7-53 


Repeller—tThere will be an optimum repeller voltage for any given output frequency, and the range of 
electronic tuning or frequency modulation under control of the repeller voltage will vary with output fre- 
quency and choice of repeller mode. These relations are shown for a typical tube in the accompanying 


curves. 
Repeller voltages must be negative with respect to the cathode at all times. 


}» Mechanical Tuning—Mechanical tuning is accomplished by a single screw with a differential thread. Six 
full turns of the screw will tune the tube through a range of 800 Mc. The particular 800 Mc. range de- 
sired should be specified. Standard tuning range adjustment, unless otherwise specified, will be for 8600 


to 9400 Mc. 


Output—Curves illustrating the variation of power output with operating frequency for a typical tube are 
shown below. These curves assume a flat load and optimum repeller voltages at all frequencies. With 


a VSWR mismatch of 2 to I, the power output will not fall below one-half the indicated power. 


} Frequency Stability—Under axial vibration of 10g maximum acceleration, the spectrum width is less 
than 1.0 Mc. The frequency modulation response to vibration along other axes of the tube is approxi- 


mately one-half that for the axial direction. 
Frequency variations within the range of normal operating temperatures do not exceed +0.1 Mc/°C. 


Starting Time—The |KOI5XA and IKOI5XG will be within +10 Mc of operating frequency in less than 


one minute after applying voltages. 


TYPICAL OPERATING CHARACTERISTICS 1K015XA AND 1K015XG 


bp ole 1KOISXA _1K015XG 
TYPICAL OPERATING 
CHARACTERISTICS 
6'%4 REPELLER MODE 100 250 
RESONATOR VOLTAGE—300 Vde 
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ol D 
g o 
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be Indicates change from sheet dated 7-7-53 
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IKO15XA 


AND 


1K015XG 


EITEL-MceCULLOU GH, INc. KLYSTRONS 


a 
X-BAND 
OSCILLATORS 


SAN BRUNO, CALIFORNIA 


The EIMAC IKOI5XA and IKOI5XG are ruggedized, integral-cavity, X- 
band, reflex klystrons intended for local oscillator service under conditions of 


severe shock, vibration or sustained acceleration. 


The IKOI5X type tubes are available with either coaxial output or wave- 
guide output. The r-f terminal of the IKOI5XA is a coaxial connector. For 
waveguide output, the r-f terminal of the IKOI5XG is the Eimac transition 


section. 


GENERAL CHARACTERISTICS 


ELECTRICAL 


TKOI5XA 


Cathode: Coated Unipotential (Coaxial Output) 


Heater Voltage - - - - - - - 6.3 volts 
Heater Current - - - - - - - 0.80 amperes 
Frequency Range - - - (8400 thru 9600 Mc) 900 Mc 


(See paragraph: Mechanical Tuning in Application) 


MECHANICAL 
High Impact Shock* - - - - - - 100° eg 
Axial Vibration Test (20-2000 cycles)* - - - l0 g 
J Three-hole flange and 
IKOISXA { coaxial r-f terminal 
or 
Mounting (See Outline Drawing) < In conjunction with Sot 
Eimac transition section 
IKOI5XG mounts directly on a 
UG-39/U waveguide 1K015XG 
. flange 
: (Waveguide Output) 
Connections: 
Heater - - . - - - - White wire at base 
Heater and Cathode - - - - Black wire at base 
Resonator - - - - - aie = Shell of tube 
Repeller - - - - - - - White wire at top 
Output (See Outline f IKOI5XA: Coaxial fitting, 
Drawings) \ IKOI5XG: UG-39/U waveguide flange 


*The shock and vibration tests are applicable to both coaxial and waveguide outputs. 


(Effective 8-1-56) Copyright 1956 by Eitel-McCullough, Inc. a Indicates change from sheet dated 7-22-54 


Mounting Position - <0 tas - - - - - - - - - . Any 


Cooling : - - - - = - - - - - Convection and Radiation 

Maximum Over-all Dimensions: Coaxial Output Waveguide Output 

Length : F 5 = : “ 3 - 2-3/8 inches 3-9/16 inches 
Diameter : : . x : z - 1-3/16 inches 

Width 2 ‘ : , és : z 3 : 1-15/32 inches 

» Net Weight - - - . - - - - - 1.5 ounces 3.2 ounces 

Shipping Weight - - - - - = - - 4 ounces 8 ounces 


MAXIMUM RATINGS 


D-C RESONATOR VOLTAGE - - - - - - - - 350 MAX. VOLTS 
RESONATOR DISSIPATION - 5 - . A 2 - - - 15 MAX. WATTS 
D-C CATHODE CURRENT - - - . 2 - - - : 50 MAX. MA 
D-C REPELLER VOLTAGE 
Positive Limit - - - - - - - - - - 0 MAX. VOLTS 
Negative Limit - - - - - - - - - - 500 MAX. VOLTS 


TYPICAL OPERATION (With flat load) 


Mode - : - . - - . - - - - b% 7% 5% 6% 

D-C Resonator Voltage - - - - : - - 250 250 300 300 volts 
D-C Cathode Current - - - - : - - - 36 36 47 47 mA 

D-C Repeller Voltage - - - - - - - - -110 -65 -170 -95 volts 
Power Output - - - - - - - - - 45 30 =6100 65 mW 
Frequency” - - - . . - - - . - 9000 9000 9000 9000 Mc/s 
Electronic Tuning Range - - - - - - - 40 55 40 60 Mc/s 


APPLICATION 


Mounting—The | K0I5XA is provided with a three-hole base flange for solid mounting directly to the equip- 
ment chassis, to an insulating support or to the Eimac transition section to make the IKOI5XG. No socket 


or tube clamp is necessary. 


Cooling—No special provisions are ordinarily required for the cooling of the IKOI5XA or IKOI5XG. The 
resonator will dissipate 15 watts of power by radiation and convection in ambient temperatures up to 


100°C. 


Resonator—The resonator of the IKOI5XA and IKOI5XG is integral with the shell of the tube. For this 
reason it is often convenient to operate the resonator at chassis potential, with the repeller and cathode 
at appropriate negative potentials. The coaxial output connection also lends itself to d-c isolation of the 
resonator from chassis potential. All voltages given in the list of Maximum Ratings and in the Typical 


Operation data are measured with respect to the cathode of the tube. 


Cathode—Heater voltage should be at the rated value of 6.3 volts. Variations should be kept within the 
range of 5.7 to 6.9 volts. The cathode is internally connected to one side of the heater. If the resonator 
is operated at chassis potential, the heater transformer must be insulated for the cathode-to-resonator 


potential. 


by Indicates change from sheet dated 7-22-54 


Repeller—tThere will be an optimum repeller voltage for any given output frequency, and the range of 
electronic tuning or frequency modulation under control of the repeller voltage will vary with output fre- 
quency and choice of repeller mode. These relations are shown for a typical tube in the accompanying 


curves. 
Repeller voltages must be negative with respect to the cathode at all times. 


Mechanical Tuning—Mechanical tuning is accomplished by a single screw with a differential thread. The 
tuning rate is approximately 100 Mc. per turn. The particular range desired should be specified. Stan- 
dard tuning range adjustment, unless otherwise specified, will be for 8600 to 9400 Mc. 


Output—Curves illustrating the variation of power output with operating frequency for a typical tube are 
shown below. These curves assume a flat load and optimum repeller voltages at all frequencies. With 


a VSWR mismatch of 2 to I, the power output will not fall below one-half the indicated power. 


Frequency Stability—Under axial vibration of 10g maximum acceleration, the spectrum width is less 
than 1.0 Mc. The frequency modulation response to vibration along other axes of the tube is approxi- 


mately one-half that for the axial direction. 
Frequency variations within the range of normal operating temperatures do not exceed +0.1 Mc/°C. 


Starting Time—The IKOI5XA and IKOI5XG will be within +10 Mc of operating frequency in less than 


one minute after applying voltages. 


TYPICAL OPERATING CHARACTERISTICS 1K015XA AND 1K015XG 


IKOISXA  1KO0I5XG 
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CHARACTERISTICS 
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TENTATIVE DATA 


3K2500LX 


POWER-AMPLIFIER 


L-BAND KLYSTRON 


The Eimac 3K2500LX is a ceramic and metal, three cavity, mag- 
netically focused, power-amplifier klystron designed for use at 
frequencies between 980 and 1200 megacycles. It will delivera 
minimum CW output power of one kilowatt with a power gain of 
more than 25 db. 


The resonant cavities of the 3K2500LX have cylindrical ceramic 
windows and are completed by tuning boxes external to the tube. 
This design permits a wide tuning range, and allows repeated tun- 
ing cycling without damage to vacuum seals. 


An Eimac Klystron Amplifier Circuit Assembly (Catalog Number 
H-114) has been designed for use with this tube. The klystron 
must not be operated in any other circuit assembly without design 
guidance and final approval by Eitel-McCullough, Inc. 


CHARACTERISTICS 
9 ELECTRICAL 
Cathode: Unipotential, Oxide Coated 
Minimum Heating Time - - 5 minutes 
Heater: Voltage - - - - Uh xe) volts 
Current - - - - 5.8 amperes 
Maximum Starting Current - - 15 amperes 
Power Gain - - - - - 20 db 
Output Power - - - - - 1000 watts 
Frequency Range - - - 980 to 1200 mc 
MECHANICAL 
Operating Position* - - - - Axis vertical 
R-F Coupling: 
Input - - - Type "N" coaxial fitting 
Output ~ - 1 5/8-inch 50-ohm air line 
Cooling (See Application) - - ~ - Forced air 
Net Weight - - - - - - 22 pounds 
Shipping Weight (Approximate) - - - 80 pounds 
Maximum Over-All Dimensions: 
Length - - = ~ 25 7/8 inches 
Diameter - - ~ - 5 1/8 inches 


MAGNETIC-COIL POWER-SUPPLY REQUIREMENTS (Using H-114 Coils) 


Prefocus-Coil Voltage - - - - - - OstO woo volts 
9 Prefocus-Coil Current - - - - - - Ottoclad ampere 
Body-Coil Voltage - - = - - - 0 to 165 volts 
Body-Coil Current ~ ~ = - - - 0to 2.5 amperes 


*Cathode end up when installed in the Eimac H-114 circuit assembly. 
(Effective 9-15-58) Copyright 1958 by Eitel-McCullough, Inc. 


— hart 3K2500LX 


MAXIMUM RATINGS 


D-C BEAM VOLTAGE = = = = = = 7000 MAX, VOLTS 
D-C BEAM CURRENT = = = = = = 600 MAX, MA 
D-C BODY CURRENT (CONTINUOUS) 2 = = = 60 MAX, MA 
D-C BODY CURRENT (TUNING ONLY) - = ss = 90 MAX, MA 


D-C FOCUS-ELECTRODE VOLTAGE -100 MAX, VOLTS 
COLLECTOR DISSIPATION > os = = = 2500 MAX, WATTS 


TYPICAL OPERATION 
NARROW-BAND CW AMPLIFIER (In H-114 Circuit Assembly) 


Frequency = = - = - = 1000 1000 megacycles 
Output Power = = - = = s 830 1320 watts 
Driving Power - = _ = = - 2 2 watts 
Power Gain = - - - - = 26.1 20/2 db 
D-C Beam Voltage - - ~ - - 6000 7000 volts 
D-C Beam Current - ~ ~ - - 350 455 milliamperes 
Beam Input Power - - - - - 2100 3180 watts 
Beam Power Efficiency - - - - - S955 41.4 percent 
D-C Body Current - - - - - 40 30 milliamperes 
D-C Collector Current - - - - - 310 425 milliamperes 
Collector Dissipation* - - - - - 1030 1650 watts 
Focus-Electrode Voltage - - - - - -100 -100 volts ec 
Heater Voltage - - - - - - ess) (fas volts 
Heater Current - ~ - - - - eRe oo amperes 


Magnetic-Coil Currents:* 
Prefocus ~ ~ ~ - - - 0. 
Body - - ~ - ~ ~ ~ 2 


ampere 
amperes 


*Approximate values. 
APPLICATION 


Cooling--When the 3K2500LX is operated at sea level, with an ambient air temperature of 
less than 30° C (86°F), the cathode will normally require only convection air cooling. At 
higher altitudes or temperatures, forced-air cooling must be used to maintain the temper- 
ature of the metal button at the cathode end of the tube below 150°C. 

With a maximum ambient temperature of 25° C (77°F) and at sea level, the air-flow 
rates tabulated below are sufficient for operation at maximum ratings. 


Output and Middle Cavities (Combined) 50 cfm 
Collector 150 cfm 


At higher temperatures or altitudes, the air-flow rate must be increased to obtain equiv- 
alent cooling. 

Body cooling is normally provided by the escaping air from the tuning boxes. However, 
if the ambient air temperature exceeds 30° C, forced air will also be required on the body 


cooling fins. e 


Special Applications--If it is desired to operate this tube under conditions not covered by 
this data sheet or if more information is required, write to the Application Engineering 
Department, Eitel-McCullough, Inc., San Carlos, California. 
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The Eimac 3K2500SG jis a ceramic and metal, three-cavity, 
magnetically focused, power-amplifier klystron designed pri- 
marily for communication service in the frequency range of 


1700 to 2400 megacycles. It will deliver a minimum CW output 
power of one kilowatt throughout this range with a power gain 
of 25 db. 


The resonant cavities of the 3K2500SG are an Integral part 
of the tube structure and are completed and tuned outside the 
vacuum envelope. This design allows repeated tuning cycling 
without damage fo vacuum seals. 

An Eimac Klystron Amplifier Circuit Assembly (Catalog Num- 
ber H-113) has been designed for use with this tube type. This 
assembly includes an electromagnetic frame and coils, an ad— 
justable load coupler, an air manifold, and an Eimac SK-200 
Air-System Socket. 


CHARACTERISTICS 


EueEGTRICAL 
Cathode: Oxide Coated, Unipotential 
D Heater: Voltage - - - Le DeeeVOLTS 
' Current - ~ - 5.5 amperes 
Output Power - - _ - 1000 + watts 
Power Gain - - - - 25 db 
Frequency Range - ~ 1700 to 2400 mc 


MAGNETIC-COIL POWER-SUPPLY REQUIREMENTS (Using H=113 Circuit Assembly) 


Prefocus-—Coil Voltage - - ~ - - =| OFto) 255. yours 
Prefocus—Coil!l Current = - ~ - - - 0 to | ampere 
Body-—Coil Voltage ~ ~ = ~ - 50 to 100 volts 
Body-—Coi! Current ~ ~ ~ = ~ - 2 to 4 amperes 
Collector—Coil Voltage = - - - Ont One LO) SV One 
Collector—Coil Current - - - - = OoTo, 15 amperes 
MECHANICAL 
Operating Position* ~ o - - ~ ~ Axis vertical 
Recommended Socket - - - ~ _ ~ Efmac SK-—200 
R-F Coupling: 
Input - - - _ ~ ~ - - BNC 
Output (From load coupler) —- — RETMA | 5/8-inch 50-ohm air line 
Cooling (See back page) - oa ~ ~ ~ - Forced air 
Net Weights: 
Tube Only - = - - ~ ~ - 28 pounds 
Tube and Circuit Assembly -— - - ~ 143 pounds 
Shipping Weights: (Approximate) 
4 Tube Only - - - ~ ~ - 130 pounds 
y Circuit Assembly Only - ~ _ - 145 pounds 


* Cathode end up when installed in Eimac H-I13 Circuit Assembly. 


(Effective 4-22-58) Copyright 1958 by Eitel-McCullough, Inc. 
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COOL I NG 


The cathode of the 3K2500SG requires no forced—air cooling if operated under 
conditions where the ambient air temperature is 30° C or less. In installations 
where the ambient air temperature exceeds 30° C, enough air must be used to main- 
tain the temperature of the metal button at the cathode end of the tube below 
150° C. A short piece of 3/8-inch tubing, bleeding air from the drift—tube air- 
supply inlet tube and directed at the cathode button, will ordinarily supply 
sufficient cooling. 

With an ambient air temperature of 30° C and at sea level, minimum air—flow 
requirements and approximate pressure drops for the drift tubes and collector 
cooler are: 


Flow Rate Pressure Drop 
Drift Tubes 100 cfm 2.3 inches H90 
Collector 100 cfm 1.5 inches H50 


NOTE: Since some of the air used to cool the drift tubes is channeled through 
the r-f cavities by means of screened doors, the air supply must be well filtered 
to avoid the deposit of dirt and metal particles within the cavities. 


MAX IMUM RATINGS 


D—C BEAM VOLTAGE ~ ~ ~ = - ~ 7000 MAX. VOLTS 
D-—C BEAM CURRENT -— ~ ~ - ~ ~ 600 MAX. MA 
D—C BODY CURRENT (CONT !NUOUS ) a - - ~ 60 MAX. MA 
D-—C BODY CURRENT (TUNING ONLY) - - - - 90 MAX. MA 
FOCUS—ELECTRODE VOLTAGE - - - - ~ -!00 MAX. VOLTS 
COLLECTOR DISSIPATION - ~ ~ - - 2500 MAX. WATTS 


TYPICAL OPERATION In Eimac H—113 Circuit Assembly 


Frequency - - ~ - - 1700 2400 megacycles 
Output Power ~ - ~ ~ 1255 1.3 kilowatts 
Driving Power ~ - - - 4 & watts 
Power Gain -— - - - ~ da) 25 — db 
D-—C Beam Voltage -— - - = i 7 kilovolts 
D-—C Beam Current - ~ = = 570 570 milliamperes 
Beam Input Power -— - ~ - 4 & kilowatts 
Beam Power Efficiency ~ - - 33.8 30./ percent 
D-—C Bady Current - - ~ - 30 50 milliamperes 
D-C Collector Current ~ - - 540 520 milliamperes 
Focus—Electrode Voltage —- - ~ 0 0 volts 
Heater Voltage ~ - - - fife 7.5 volts 
Heater Current - - - - 525 at amperes 
Prefocus—Coil Voltage - ~ ~ 14 14 volts 
Prefocus—Cof |! Current = ~ ~ 0.4 0.4 ampere 
Body—Coil Voltage — - - - 77 77 volts 
Body-—Coil Current — - ~ ~ 35 Seas. amperes 
Collector—Coil Voltage - - ~ 6 6 volts 
Col lector—Coil Current ~ - - 1.5 bes: amper es 
APPLICATION 


If It is desired to operate this tube under conditions not covered by this 
data sheet or if more information is required, write to the Application Engineer-— 
ing Department, Eitel-McCullough, Inc., San Bruno, California. 
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POWER -AMPLIFIER 


L-BAND KLYSTRON 


The Eimac 3K3000LQ is a ceramic and metal, three-cavity mag- 
netically focused, power-amplifier klystron designed for use at 
frequencies between 610 and 985 megacycles. It will deliver a 
minimum CW output power of two kilowatts with a power gain of 
more than 25 db. 

The resonant cavities for the 3K3000LQ are completed through 
the cylindrical ceramic windows of the klystron and all tuning is 
accomplished outside the vacuum envelope. This design permits a 
wide tuning range and allows repeated tuning cycling without 
damage to vacuum seals. 

An Eimac Klystron Amplifier Circuit Assembly (Catalog Number 
H-102) has been designed for use with this tube and covers the 
frequency range of 720 to 985 megacycles. Other frequency ranges 
can be provided if required. The klystron must not be operated in 
any other circuit assembly without design guidance and final ap- 
proval by Eitel-McCullough, Inc. 


CHARACTERISTICS 
ELECTRICAL 
Cathode: Unipotential, Oxide Coated 
Minimum Heating Time - - 5 minutes 
Heater: Voltage - - - - 50 volts 
Current - - - - 31 amperes 
Maximum Starting Current - - 60 amperes 
Power Gain - = - - 25 db 
Output Power - - - - 2000 watts 
Frequency Range (In H-102 Assembly).- 720 to 985 mc 
MECHANICAL 
Operating Position* - ~ ~ ~ Axis vertical 
R-F Coupling: 
Input - - - Type "N" coaxial fitting 
Output - - 1 5/8-inch 50-ohm air line 
Net Weight - - - - - 32 pounds 
Shipping Weight (Approximate) - - 115 pounds 
Maximum Over-All Dimensions: 
Length ~ - - - 34 1/8 inches 
Diameter ~ - ~ - 5 1/8 inches 


*Cathode end up when installed in H-102 circuit assembly. 


MAGNETIC-COIL POWER-SUPPLY REQUIREMENTS (Using H-102 Coils) 


Prefocus-Coil Voltage - - - oa = Otome U volts 
Prefocus-Coil Current - - - - - Dito. 5 amperes 
Each of Two Body Coils:** 
Voltage - - - - - - 0 to 150 volts 
Current - - - = ~ = Oto2Z2.5 amperes 


**These coils may be operated series connected with a slight decrease in beam efficiency. 
(Effective 6-6-58) Copyright 1958 by Eitel-McCullough, Inc. 
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MAXIMUM RATINGS @ 
D-C BEAM VOLTAGE = He _ = = = 9000 MAX, VOLTS 
D-C BEAM CURRENT = e = oo es - 750 MAX, MA 
D-C BODY CURRENT (CONTINUOUS) = = ~ 75 MAX. MA 
D-C BODY CURRENT (TUNING ONLY) - = _ = 100 MAX. MA 
D-C FOCUS-ELECTRODE VOLTAGE ve = = = -500 MAX, VOLTS 
COLLECTION DISSIPATION ‘e = = i os 3000 MAX. WATTS 


TYPICAL OPERATION 
NARROW-BAND CW AMPLIFIER (In H-102 Circuit Assembly) 


Frequency - - - - - 850 850 megacycles 
Output Power _ - ~ - ~ 1300 2790 watts 
Driving Power - - - ~ - 4 10 watts 
Power Gain _ - - - - Zo ceL 24.4 db 
D-C Beam Voltage - - - - 7000 9000 volts 
D-C Beam Current - - ~ - 375 580 milliamperes 
Beam Input Power - - - - Zo25 5220 watts 
Beam Power Efficiency - - - - 49.5 5 3e0 percent 
D-C Body Current - - ~ - 30 30 §=milliamperes 
D-C Collector Current - - - - 345 550 #£=milliamperes 
Collector Dissipation* - - - - 1535 2160 watts 
Focus-Electrode Voltage - - - - -200 -200 volts 
Filament Voltage - - “ - Su phe) volts 
Filament Current ~ - - - St uy amperes 


Magnetic-Coil Currents:* 


Prefocus - - - - - 0.48 O75 ampere 
First Body ~ ~ ~- - - te Le amperes 
Second Body —- - - - - i370 Z2el5 amperes 


*Approximate values. 


APPLICATION 


Cooling--The 3K3000LQ is cooled by forced air. At sea level and with an inlet air tem- 
perature of 20° C (68°F), the flow rates tabulated below are sufficient for operation at 
maximum ratings. Corresponding pressure drops, in inches of water column, are also 
listed to allow the effective measurement of air flow in the field without elaborate test 
equipment. 


Cathode (With SK-100 Socket) 5 cfm 0.4 inch H20 
Output Cavity 50 cfm 1.0 inch H2O 
Collector LS Oncim 1.6 inches H20 


Operation at higher altitudes or with higher inlet air temperatures requires increased 
volumes of air flow to obtain equivalent cooling. 

Since the collector dissipation rating of the 3K3000LQ may be exceeded in the event of 
a loss of driving power, the coilector should be fitted with a thermal overload for maxi- 
mum protection. This device should be set to operate at 175° C and installed in the 
beam-voltage supply circuit. The sensing element for this overload should be located on 
the input section of the collector body at the point indicated on the outline drawing. 


Special Applications--If it is desired to operate this tube under conditions not covered by 
this data sheet or if more information is required, write to the Application Engineering 
Department, Eitel-McCullough, Inc., San Bruno, California. 
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The Eimac 3KM3000LA is aceramic and metal, three-cavity, mag- 
netically focused, power-amplifier klystron designed for use at 
frequencies between 375 and 585 megacycles. It will deliver two 
kilowatts CW, one kilowatt AM carrier, or 20 kilowatts pulse 
output power. 

This klystron employs the Eimac modulating anode which provides 
an effective method of amplitude or pulse modulating the output 
power without changing beam voltage. 

An Eimac Klystron Amplifier Circuit Assembly (Catalog Number 
H-120) has been designed for use with the 3KM3000LA and covers 
the range of 385 to 580 megacycles. Other frequency ranges can be 
provided if required. The klystron must not be operated in any other 
circuit assembly without design guidance and final approval by 
Eitel-McCullough, Inc. 


CHARACTERISTICS 
ELECTRICAL 
Cathode: Unipotential, Oxide Coated 
Minimum Heating Time - - 5 minutes 
Heater: Voltage - - - - 5 volts 
Current - - - - 31 amperes 
Maximum Starting Current - - 60 amperes 
Modulating-Anode Capacitance 
(To all other electrodes) - - 21 uuf 


Power Gain (Narrow-Band CW) 
Output Power (Narrow-Band CW) 


- 30 db 
~ 2000 watts 


Frequency Range (In H-120 Assembly) 385 to 580 mc 

MAGNETIC-COIL POWER-SUPPLY REQUIREMENTS (H-120 Components) 

Prefocus-Coil Voltage - - =O TO a0 volts 

Prefocus-Coil Current - - - Qto 1.5 amperes 
Each of Two Body Coils: 

Voltage = - - =) O'tOLl/o volts 

Current - - - - Oto 3 amperes 


Collector-Coil Voltage - ~ 
Collector-Coil Current - - 


OstOsio volts 
0 to 1.5 amperes 


MECHANICAL 

Operating Position* - - - - Axis vertical 
R-F Input Coupling - - - Type "N" coaxial fitting 
R-F Output Coupling - ~ 1 5/8-inch 50-ohm air line 
Net Weight - = - - 46 pounds 
Shipping Weight (Approximate) - - 130 pounds 
Cooling for Operation at Maximum Ratings: Flow Rate 

Cathode (With Eimac SK-100 Socket) 5 cfm air 

Output Cavity - - - 50 cfm air 

Collector - - - - 150 cfm air 


*Cathode end up when installed in H-120 circuit assembly. 
(Effective 6-6-58) Copyright 1958 by Eitel-McCullough, Inc. 
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ie def 3KM3000LA 
MAXIMUM RATINGS 


D-C BEAM VOLTAGE (PULSE OPERATION) 


20 MAX, KILOVOLTS 


D-C BEAM VOLTAGE (CW OPERATION) * = = 9 MAX, KILOVOLTS 
PEAK D-C BEAM CURRENT - = - - 2.8 MAX, AMPERES 
AVERAGE D-C BEAM CURRENT - = = - - 750 MAX, MA 


D-C BODY CURRENT (CONTINUOUS) ~ - 75 MAX, MA 

D-C BODY CURRENT (TUNING ONLY) 100 MAX, MA 

D-C FOCUS-ELECTRODE VOLTAGE = = - - -500 MAX, VOLTS 
COLLECTOR DISSIPATION = ~ = - - 3 MAX, KILOWATTS 


TYPICAL OPERATION 
(In H-120 Circuit Assembly) 


NARROW-BAND PULSE AMPLIFIER, 400-450 MEGACYCLES, 0.06 DUTY, 
MODULATING ANODE PULSED 


Peak Output Power - - - - - - LA oad te) kilowatts 
Peak Driving Power - = - = - ~ 10 watts 
Peak Power Gain - - - - ~ - 30.9 db 
D-C Beam Voltage - - - - - - aS kilovolts 
Peak D-C Beam Current - - - - ~ ~ 1.74 amperes 
Peak D-C Beam Input Power - - - - ~ ZiOrez kilowatts 
Beam Power Efficiency - - - - - - 47 percent 
Peak D-C Body Current - ~ - - - ~ 100 #£=milliamperes 
Peak D-C Collector Current - - = ~ ~ 1. 64 amperes 
Peak D-C Modulating-Anode Voltage - = - - 15 kilovolts 
Focus-Electrode Voltage - - - - - - 0 volts 


Magnetic-Coil Currents:* 
Prefocus - = * = = om = 


1.0 ampere 
First Body - - - - = Ss - PAA amperes 
Second Body - - - - - - PAM | amperes 
Collector - - - - - - - iL ne) amperes 
NARROW-BAND CW AMPLIFIER, 520 MEGACYCLES 
Output Power - - - - - 0.9 Aegs| kilowatts 
Driving Power - - - _ - 1 2 watts 
Power Gain - ~ - - - PAS ibe, 30 db 
D-C Beam Voltage - - - - 6 9 kilovolts 
D-C Beam Current - - - - 370 590 milliamperes 
Beam Input Power - - - - 2.98 ae kilowatts 
Beam Power Efficiency - - - - 40.5 43.4 percent 
D-C Body Current - - ~ - 25 40 milliamperes 
D-C Collector Current - - - - 345 550 #£=milliamperes 
Focus-Electrode Voltage - - - = -200 -200 volts 
Magnetic-Coil Currents:* 
Prefocus - - - - - 0.65 OF / ampere 
First Body - - - ~ - 20 ZU) amperes 
Second Body - - ~ - i PRE P65 amperes 
Collector - - - - - ew c0 ampere 


*Approximate values. 
APPLICATION 


If it is desired to operate this tube under conditions not covered by this data sheet or if 
more information is required, write to the Application Engineering Department, Eitel- 
McCullough, Inc., San Bruno, California. 
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AMPLIFIERS 


The Eimac 3K50,000LA, 3K50,000LF and 3K50,000LK klystrons are three 
cavity, magnetically focused power amplifiers intended primarily for UHF 
television broadcast service. Each klystron type, operating as a television visual 
r-f amplifier, will deliver 12 kW of peak synchronizing power output with a 
ower gain of approximately 20 db. The cavities of the Eimac UHF television 
[Cee have ceramic windows and are completed by tuning boxes external 
to the tubes. 


NOMINAL TUNING RANGE 
The UHF television band (470-890 Mc) is covered by the three tube types as follows: 


TUBE TYPE NUMBER MC. 
3K50,000LA 470-580 
3K50,000LF 580-720 
3K50,000LK 720-890 


CHANNEL 
14-32 
33-55 
56-83 


GENERAL CHARACTERISTICS 


MECHANICAL ELECTRICAL 
prauntieg (See cums ens} Filament: Pure Tungsten 
- - Support from Mounting Flange Voltage - - - - - 9.0 volts 
Mounting Position - - i i ‘ eh ie eats Current (with cathode cold) - - - 42 amperes 
Cool; Ww RE ey Current (with cathode at 
coling. - - : . : 3 ater prcecus yr operating temperature) - 39 amperes 
Connections: ; Maximum Allowable Short Circuit Gunent 
Filament - - - - - - - Flexible Leads of Filament Current Source - 84 amperes 
Cathode - - - - - - Cylindrical Strap Cathode: Unipotential; heated by electron bombeerdnient 
Focus Electrode - . - - 3 Cylindrical Strap MAXIMUM CATHODE RATINGS 
Cavities - - - - Multiple Contact Fingers DC VOLTAGE - - - ~- 2300 MAX. VOLTS 
Collector - — - re er nanicel Strap DC CURRENT - + + 75 MAX. AMPERES 
Klystron Type "A" ge ca Se DC POWER - - - - 1600 MAX. WATTS 
Maximum Overall Dimensions: Focus Electrode 
Length - - é 54 49 AGB Sanches *Voltage (with respect to cathode) - 0 to —500 volts 
Dismeler - 3 7 : 5s 5g 5V/g inches MAE Field: ep (See Saks Circuit Schematic) 
é Field Strength (approximately) - - - - 120 gauss 
Net Weight - - - 53 48 46 pounds ; 9 PP y ¥ sams 
Shipping) Weight f ; 185 175 tnsounas pay imarystied 5a a range of 0 to —500 volts if beam current 


ULTRA HIGH FREQUENCY POWER AMPLIFIER 


MAXIMUM RATINGS 


DC BEAM VOLTAGE - - . - - - . - : 2 
DC BEAM CURRENT~ - - - - . - - - - - 2.56 MAX. AMPERES 
COLLECTOR DISSIPATION 50.0 MAX. KILOWATTS 


Note: Maximum beam voltage and beam current should not be applied without r-f excitation. 
TYPICAL OPERATION 


RF Linear Amplifier—Television Visual Service (In accordance 
with United States Federal Communi- 


19.5 MAX. KILOVOLTS 


RF Amplifier—Television Aural Service 


n ate DC Cathode Bombarding Power - - 1400 watts 
cations Commission Standards) BC Cathode hed betdine "Vet 
DC Cathode Bombarding Power - - 1400 watts is sae metas 1 eltage ea 2100 volts 
DC Cathode Bombarding Voltage DC Cathode Bombarding Current - .66 amperes 
cern nator ip Z ) - 2100 volts DC Focus Electrode Voltage - . 0 volts 
athode Bombarding Curren : 
Pea prciinately) : ‘ ebimatd Pech DC Beam Voltage - - - - 12.3 kilovolts 
DC Focus Electrode Wahaas - - 0 volts DC Beam Current = : C = 1.33 amperes 
DC Beam Voltage - - - - 17.2 kilovolts DC Collector Current’ - - - 1.06 amperes 
DC Beam Current - - 2.15 amperes Hiuinat Powact < 2 20 + 
DC Collector Current ieapratiniateiva 1.72 amperes 9 is ae a fe ’ Ke 
Peak Synchronizing Level (80% of saturation power) Collector Dissipation (approximately)’- 10 kilowatts 
Driving Power (approximately)? - - 55 watts Power Output - a : : = 6 kilowatts 
Power Output - - - - - 12.0 kilowatts Effici 36 Acar 
Efficlenty® = = = = © 2 oe 41 percent eIGNCY) is 0) a T= - : - perten 
Black Level 1Minor tube-to-tube variations may be expected. 
mee . . 1 * 
Collector Dissipation (approximately) - 30 kilowatts 2Total driving power includes losses inserted for broadband opere- 
Sela ieee (approximately) - - 33 ae tion. The output power is useful power measured in a load circuit. 
ower Output - : - : - 7.2 kilowatts 3 
Efficiency " ‘ a 7 * ‘- i9 arcant Tha ery)ng Powet is the total power required by the tube and a 


(Effective 8-17-53) Copyright 1953 by Eitel-McCullough, Inc. 
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APPLICATION 


Mounting— The klystrons are provided with a mounting 
flange (See Outline Drawing) which may be used to 
support the tubes with either end up. 


Filament Operation—For maximum tube life, the pure 
tungsten filament should be operated just above the 
emission limiting temperature. This temperature will be 
obtained with a filament voltage, as measured directly 
at the terminals, of approximately 9 volts. 


Cathode Heating Power—The cathode is unipoten- 
tial and heated by electron bombardment. A dc potential 
of approximately 2100 volts is applied between the fila- 
ment and the cathode; and the recommended cathode 
heating power of 1400 watts is obtained with approxi- 
mately .66 amperes. The filament is designed to operate 
under space-charge limited conditions. Cathode tempera- 
ture is varied by changing the bombarding potential 
between the filament and the cathode. 


Cooling—Forced air is used to cool the Electron Gun 
Structure and the Middle and Output Cavities. Only 
clean, well filtered air should be blown on the tube to 
avoid voltage breakdown due to dust accumulation. The 
temperature of the metal in the region of the metal-to- 
glass seals should not exceed 150°C. Tube temperatures 
may be measured with a temperature-sensitive paint, 
such as “Tempilaq’, manufactured by the Tempil Cor- 
poration, 132 West 22nd Street, New York 11, N. Y. 

Water is used to cool the Drift Tubes and the Col- 
lector Assembly. The cooling water should be of suffi- 
cient purity to prevent liming of the water system, and 
the use of a heat exchanger is recommended. The inlet 
water pressure of the Drift Tubes and the Collector 
Assembly should not exceed 50 pounds per square inch. 
The outlet water temperature must not exceed a maxi- 
mum of 70°C. under any condition. 

Air and water flow should be started before the fila- 
ment and cathode power are applied and maintained for 
at least two minutes after the filament and cathode 
power have been removed. 

Klystron Cooling Requirements for Typical Operating 
Conditions and Correct Magnetic Field Adjustment: 


Cooling Pressure 


Medium Volume Drop Remarks 
Input Drift Tube - - *Water | gpm psi Total 
pressure 


| 

Short Drift Tube Jacket *Water | gpm _ I psi (drop if 

Long Drift Tube Jacket *Water | gpm I psi series 
| 


_ \connected 
Output Drift Tube - *Water | gpm psi nit 5/16" 
. tubing= 
Collector Assembly - *Water I5 gpm 3 psi 4 =e 
Filament Stem - Air 1-2 cfm 
Eee Cathode Terminal - Air 90 cfm 
eet Focus Electrode 
atoihat bs and Anode Seals - Air 90 cfm sel 
ooling 
Input Cavity -- - - - None Diagram 
Center Cavity - - - - Air 15 cfm 
Output Cavity - - - - Air 50 cfm 


*Cooling water connections should be made as noted on Cooling Diagram. 


RF Contact Surfaces—The means by which contact is 
made between the cavities and the tuning boxes is of 
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great importance. Two requirements which must be met 
to ensure proper electrical connections are as follows: 
(1) Contact to the tube cavities must be made only on 


the peripheral surface of the 4" cavity flanges as 
shown on the outline drawing. 


(2) Each individual finger of the collet or spring stock 
material must make positive contact to the cavity flange 
to prevent arcing. 


Magnetic Field—An adjustable magnetic field is nec- 
essary to control and direct the beam throughout the 
length of the drift tube. The magnetic field should be 
capable of variation around the recommended field 
strength of 120 gauss. Typical magnetic circuit require- 
ments for a 3K50,000LK are shown in the Magnetic 
Circuit Schematic. The current and adjustment of the 
pre-focusing coil are optimized under low beam voltage 
conditions and will require minor readjustment with 
changes in beam voltage. The current and location of 
the focusing coils should be capable of independent ad- 
justment. Readjustment of the current of the focusing 
coils is necessary with changes in beam voltage. Beam 
transmission (collector current divided by the beam 
current as measured in the cathode return to beam power 
supply) will vary from 75% to 95%. Improper adjust- 
ment or misalignment of the magnetic field, as indicated 
by too low a value of beam transmission, may cause the 
beam to strike and overheat the drift tube walls. 


MAGNETIC FIELD COIL REQUIREMENTS 


Number of Coils Required for 
Field Strength of Approximately 
120 Gauss. 


Pre-focusing 


oi Focusing Coils 
375-750 1 1600-4800 1 0-1600 
ampere-turns ampere-turns ampere-turns 
Tube Type per coil per coil per coil 
3K50,000LA - I 3 | 
3K50,000LF - I 3 | 
3K50,000LK - I 2 I 


CAUTION—It is convenient to operate the r-f and 
collector portions of the tube at ground potential. Since 
the cathode and filament are operated at high negative 
potentials with respect to ground, filament and cathode 
power supplies and voltmeters must be adequately insu- 
lated for these high voltages. Protection must also be 
afforded to operating personnel. 


Protection—It is recommended that the following pro- 
tective devices be used: 


(1) Interlocks in air and water supplies. 

(2) Interlocks in magnetic field supply circuits. 

(3) Current overload in cathode bombardment supply 
circuit. 

(4) Current overload in beam current supply circuit. 

(5) Current overload in cavity current circuit. 


(6) Current limiting resistor of approximately 100 ohms in 
series with beam power supply to isolate tube from 
final capacitor of supply. 


The filament and cathode bombardment voltages will 
normally be applied before the beam voltage. Cavity 
tuning or magnetic field adjustment should be made 
with reduced beam voltage (1/2 to 2/3 normal). Slight 
retuning and readjustment will be necessary when beam 
voltage is raised to full value. 
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""3K50,000LA 


So ne eet ncn ee 3K50,000LF 
3K50,000LK 
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WATER IN * COOLING 
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OUTPUT CAVITY ~~~ 
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MI AVI eran 
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-f 
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AIR COOLING* e 


An 
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AIR COOLING* ve 
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AIR COOLING* 
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SUITABLE MANIFOLD & BAFFLES WHEN TUBE IS MOUNTED WITH ANODE UP THE 
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COOLING DIAGRAM 
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TENTATIVE DATA 3K20,000LA 


3K20,000LF 

ee » A 3K20,000LK 
EITEL-Mc @ULLOU GH, INC. ee 
e SAN BRU NO, CALIFORNIA L-BAND 

a AMPLIFIERS 


The Eimac 3K20,000LA, 3K20,000LF and 3K20,000LK klystrons are three 
cavity, magnetically focused power amplifiers intended primarily for UHF 
television broadcast service. Each klystron type, operating as a television visual 
r-f amplifier, will deliver 5.5 kW of peak synchronizing power output with a 
power gain of approximately 20 db. The cavities of the Eimac UHF television 
klystrons have ceramic windows and are completed by tuning boxes external 
to the tubes. 


NOMINAL TUNING RANGE 
The UHF television band (470-890 Mc) is covered by the three tube types as follows: 


TUBE TYPE NUMBER MC. CHANNEL 
3K20,000LA 470-580 14-32 
3K20,000LF 580-720 33-55 
3K20,000LK 720-890 56-83 


GENERAL CHARACTERISTICS 


MECHANICAL ELECTRICAL 
Mounting (See Outline Drawing) Filament: Pure Tungsten 
- - - - - Support from Mounting Flange Voltage - - - - - - - 9.0 volts 

Mounting Position - an < : a PE Avie Vertical Current (with cathode cold) - - + 42 amperes 
Cooli ; F Water & F d Aj Current (with cathode at 

eenos ix i > 7 are SA ded ly operating temperature) - - - 39 amperes 
Connections: Maximum Allowable Short Circuit Current 

Filament = - z = 7 : : : Flexible Leads of Filament Current Source - - 84 amperes 

Cathode - : r : : Cylindrical Strap Cathode: Unipotential; heated by electron bombardment 

tend Electrode = = = ay i povunedcal Strap MAXIMUM CATHODE RATINGS 

Ba viet te Boo c tel gage DC VOLTAGE - - -  - 2300 MAX. VOLTS 
“ : i ; i i 7 R 3 : yap ce Strap DC CURRENT - - - .75 MAX. AMPERES 

ystron Type "A" ele “K" DC POWER-~ - - - - 1600 MAX. WATTS 
Maximum Overall Dimensions: Focus Electrode 

Length - ‘ & 2 50 45 41 inches *Voltage (with respect to cathode) - 0 to —500 volts 

Diameter - : = 5!/p 5)/, 5'/g_ inches Magnetic Field: Axial (See Magnetic Circuit Schematic) 
Bem seisht ce os RAZ eA ABupaundsse)\ a\fnr ba rare seccariaugmat Ci ioieata val kesm ate 
Shipping Weight - - 160 150 145 pounds controlmismdesined™ 


ULTRA HIGH FREQUENCY POWER AMPLIFIER 
MAXIMUM RATINGS 


DC BEAM VOLTAGE - - - - - - - - - - 14.0 MAX. KILOVOLTS 
DC BEAM CURRENT - - . . - - - - - - 1.7 MAX. AMPERES 
COLLECTOR DISSIPATION’ - . - . - - . - - 20.0 MAX. KILOWATTS 


Note: Maximum beam voltage and beam current should not be applied without r-f excitation. 


TYPICAL OPERATION 


RF Linear Amplifier—Television Visual Service (In accordance RF Amplifier—Television Aural Service 
with United States Federal Communi- 


A ere DC Cathode Bombarding Power - - 1400 watts 
cations Commission Standards) DOR hatte og; evel 
DC Cathode Bombarding Power - - 1400 watts gihed Seem naraing .verrage AOC avons 
DC Cathode Bombarding Voltage DC Cathode Bombarding Current - .66 amperes 
(approximately) - - - - 2100 volts DC Focus Electrode Voltage - - 0 volts 
DC Cathode Bombarding Current DC Beam Voltage - - - . 10.0 kilovolts 
(approximately) . - - - .66 amperes 
DC Focus Electrode Voltage - - 0 volts DC Beam Current > = : " ‘95 amperes 
DC Beam Voltage - . - - 13 kilovolts DC Collector Current’ : - : .8 amperes 
DC Beam Current - . . . 1.4 amperes Nic ne Panos - h P s0m watt 
DC Collector Current (approximately)? 1.2 amperes 9 i x ee 
Peak Synchronizing Level (80% of saturation power) Collector Dissipation (approximately) ’- 5.8 kilowatts 
pug cover (approximately)* - - ee wale Power Output - - - - - 2.75 kilowatts 
ower Outpu - - - - . : ilowatts + 
Efficiency = - - - = 5 30 percent aighls eee oe ene. Rs ' abe detiat 
Black Level 1Minor tube-to-tube variations may be expected. 
heal . . 1 . 
Collector Dissipation (approximately) = 12.5 kilowatts *Total driving power includes losses inserted for broadband opera- 
ST lee (approximately) - : 33 eit tion. The output power is useful power measured in a load circuit. 
ower Output - - - - - 3.3 kilowatts +s . : 
Efficiency % i i ; g fe igitmercent bh wlll UL aka is the total power required by the tube and a 


(Effective 8-17-53) Copyright 1953 by Eitel-McCullough, Inc. Supersedes 3K20,000LK Data Sheet with Effective Date of 3-10-53. 


”3K20,000LA 
3K20,000LF 
3K20,000LK 


APPLICATION 


Mounting—The klystrons are provided with a mounting 
flange (See Outline Drawing) which may be used to 
support the tubes with either end up. 


Filament Operation—For maximum tube life, the pure 
tungsten filament should be operated just above the 
emission limiting temperature. This temperature will be 
obtained with a filament voltage, as measured directly 
_at the terminals, of approximately 9 volts. 


Cathode Heating Power—The cathode is unipoten- 
tial and heated by electron bombardment. A dc potential 
of approximately 2100 volts is applied between the fila- 
ment and the cathode; and the recommended cathode 
heating power of 1400 watts is obtained with approxi- 
mately .66 amperes. The filament is designed to operate 
under space-charge limited conditions. Cathode tempera- 
ture is varied by changing the bombarding potential 
between the filament and the cathode. 


Cooling—Forced air is used to cool the Electron Gun 
Structure and the Middle and Output Cavities. Only 
clean, well filtered air should be blown on the tube to 
avoid voltage breakdown due to dust accumulation. The 
temperature of the metal in the region of the metal-to- 
glass seals should not exceed 150°C. Tube temperatures 
may be measured with a temperature-sensitive paint, 
such as “Tempilaq”’, manufactured by the Tempil Cor- 
poration, 132 West 22nd Street, New York 11, N. Y. 

Water is used to cool the Drift Tubes and the Col- 
lector Assembly. The cooling water should be of suffi- 
cient purity to prevent liming of the water system, and 
the use of a heat exchanger is recommended. The inlet 
water pressure of the Drift Tubes and the Collector 
Assembly should not exceed 40 pounds per square inch. 
The outlet water temperature must not exceed a maxi- 
mum of 70°C. under any condition. 

Air and water flow should be started before the fila- 
ment and cathode power are applied and maintained for 
at least two minutes after the filament and cathode 
power have been removed. 

Klystron Cooling Requirements for Typical Operating 
Conditions and Correct Magnetic Field Adjustment: 


Cooling Pressure 
Medium Volume Drop Remarks 
ift T = es 3 | m | psi Total 
Input Drift Tube Water gp P Shire 


Short Drift Tube Jacket *Water | gpm _ | psi \ drop if 


F e + ( series 

Long Drift Tube Jacket *Water | gpm | ay connected 

Output Drift Tube - Water | gpm | psi /with 5/16" 
tubing= 


Collector Assembly - *Water 6 gpm 3 psi 4 pgj. 


Filament Stem - Air I-2 cfm 
ako Cathode Terminal - Air 90 cfm 
Rislinkire Focus Electrode eos 
and Anode Seals - Air 90 cfm : 
Cooling 
Input Cavity - - - - None Diagram 
Center Cavity - - : : Air 15 cfm 
Output Cavity - - - - Air 50 cfm 


*Cooling water connections should be made as noted on Cooling Diagram. 


RF Contact Surfaces—The means by which contact is 
made between the cavities and the tuning boxes is of 
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great importance. Two requirements which must be met 
to ensure proper electrical connections are as follows: 
(1) Contact to the tube cavities must be made only on 


the peripheral surface of the |/4" cavity flanges as 
shown on the outline drawing. 


(2) Each individual finger of the collet or spring stock 
material must make positive contact to the cavity flange 
to prevent arcing. 


Magnetic Field—An adjustable magnetic field is nec- 
essary to control and direct the beam throughout the 
length of the drift tube. The magnetic field should be 
capable of variation around the recommended field 
strength of 120 gauss. Typical magnetic circuit require- 
ments for a 3K20,000LK are shown in the Magnetic 
Circuit Schematic. The current and adjustsment of the 
pre-focusing coil are optimized under low beam voltage 
conditions and will require minor readjustment with 
changes in beam voltage. The current and location of 
the focusing coils should be capable of independent ad- 
justment. Readjustment of the current of the focusing 
coils is necessary with changes in beam voltage. Beam 
transmission (collector current divided by the beam 
current as measured in the cathode return to beam power 
supply) will vary from 75% to 95%. Improper adjust- 
ment or misalignment of the magnetic field, as indicated 
by too low a value of beam transmission, may cause the 
beam to strike and overheat the drift tube walls. 


MAGNETIC FIELD COIL REQUIREMENTS 


Number of Coils Required for 
Field Strength of Approximately 
120 Gauss. 
Pre-focusing 
Coil Focusing Coils 


375-750 1600-4800 0-1600 
ampere-turns ampere-turns ampere-turns 


Tube Type per coil per coil per coil 
3K20,000LA - | B I 
3K20,000LF - ! 3 l 
3K20,000LK - l fe I 


CAUTION—It is convenient to operate the r-f and 
collector portions of the tube at ground potential. Since 
the cathode and filament are operated at high negative 
potentials with respect to ground, filament and cathode 
power supplies and voltmeters must be adequately insu- 
lated for these high voltages. Protection must also be 
afforded to operating personnel. 


Protection—It is recommended that the following pro- 
tective devices be used: 

(1) Interlocks in air and water supplies. 

(2) Interlocks in magnetic field supply circuits. 

(3) Current overload in cathode bombardment supply 

circuit. 
(4) Current overload in beam current supply circuit. 
(5) Current overload in cavity current circuit. 


(6) Current limiting resistor of approximately 100 ohms in 
series with beam power supply to isolate tube from 
final capacitor of supply. 


The filament and cathode bombardment voltages will 
normally be applied before the beam voltage. Cavity 
tuning or magnetic field adjustment should be made 
with reduced beam voltage (1/2 to 2/3 normal). Slight 
retuning and readjustment will be necessary when beam 
voltage is raised to full value. 
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High-Power Klystrons at UHF* 


D. H. PREIST, memper, rrE,-C. E. MURDOCKf, assoctaTe, IRE, AND J. J. WOERNERT 


Summary—A brief history of high-power cw klystron develop- 
ment and a classification of types of klystron are followed by a de- 
scription of the three-cavity, gridless klystron amplifier with mag- 
netic focusing, in general terms, and the Eimac 5-kw klystron for 
UHF-TV in more detail. This tube has cavities which are partly out- 
side the vacuum system and contain ceramic ‘‘windows.’’ The ad- 
vantages of the klystron over the conventional negative-grid type of 
tube are reviewed from the standpoint of performance, and the main 
operational features are noted. 


INTRODUCTION 


N VIEW OF the increasing activity above 450 mc 
| for such purposes as television, it may be of value 

to review the means of generating transmitter 
power presently available. 

Of outstanding interest in this field is the post-World 
War II development of power amplifier klystrons. Al- 
though the klystron principle was discovered as far back 
as 1939,! its application to high-power generation was 
delayed, largely because of the 1939-1945 war and the 
need to concentrate on those lines of development which 
appeared the most promising for military purposes. The 
ultimate possibilities of the klystron were appreciated 
by few, and although a great deal of fundamental re- 
search on electron beams was carried on in various 
places, development in the field of high-power cw tubes 
was confined mainly to one group in California,? and 
one group in France.‘ As a result of this work the basic 
principles have been extended, and much progress has 
been made in techniques of construction, culminating 
in the recent appearance of high-power klystrons for 
commercial purposes in the United States,?* and an in- 
creasing awareness of the great advantages of this type 
of tube for stable amplification at high-power levels. 

The object of this paper is to review, briefly, from the 
point of view of the potential user, the performance of a 
modern high-power klystron, and to describe the 
special peculiarities and methods of operation of this 
type of tube. A brief survey will also be made of the 
factors limiting the performance of a klystron, compared 
with the factors limiting the performance of conven- 
tional negative-grid tubes. 


* Decimal classification: R339.2 XK R583.6. Original manuscript re- 
ceived by the Institute, November 3, 1952. 

{ Eitel-McCullough, Inc., San Bruno, Calif. 

1 R. H. Varian and S. F. Varian, “A high frequency oscillator and 
amplifier,” Jour. Appl. Phys., vol. 10, p. 321; 1939. 

2 “High Power UHF Klystron,” Tele-Tech, p. 60; October, 1952. 

?W. C. Abraham, F. L. Salisbury, S. F. Varian, and M. Cho- 
dorow, “Transmitting Tube Suitable for UHF TV,” paper presented 
at IRE National Convention; 1951. 

‘ P. Guénard, B. Epsztein, and P. Cahour, “Klystron Amplifica- 
teur de 5 KW 4 large bande passante,” Ann. Radioelect., vol. VI, 

24; 1951, 

nhs R. Warnecke and P. Guénard, “Tubes 4 Modulation de Vitesse,” 
Gauthier-Villards, Paris; 1951. 

6 J. J. Woerner, “A High Power UHF Klystron for TV Service,” 
paper presented at IRE National Convention; 1952. 


KLYSTRON TYPES 
Present-day klystrons fall into three categories: 


1. Reflex Klystron Oscillators 
Most of these have low efficiency (of the order of 
1 per cent) and generate relatively low power, and 
are suitable for receivers, local oscillators, test 
equipment, and the like. 

2. 2-Cavity Klystrons 
These may be used as amplifiers, oscillators, or fre- 
quency multipliers; as amplifiers they are capable 
of power gains of about 13 db and efficiencies of 
about 20 per cent, at frequencies of the order of 
1,000 mc. 

3. 3-Cavity Klystrons 
These are useful, principally, as amplifiers, and are 
capable of power gains of about 20 to 30 db, and 
efficiencies of 30 to 40 per cent, together with 
bandwidths of several mc, at frequencies of the 
order of 1,000 mc. Because of the superior amplifier 
performance given by this type of klystron, the 
other two types will not be dealt with further in 
this paper. 


3-Cavity GRIDLEss KLystRoN AMPLIFIER WITH 
MAGNETIC FOCUSSING 


A. Description 


This type of tube, sometimes called a “cascade 
amplifier,” is illustrated schematically in Fig. 1. It will 
be seen to consist of four essential parts: 


1. The Electron Gun 
This has a source of electrons (the cathode), a 
means of accelerating the electrons to a high 
energy level (the anode), and a means of focussing 
the electrons into a parallel beam of high electron 
density emerging from the hole in the anode. 
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Fig. 1—Schematic diagram of 3-cavity klystron with 
magnetic focusing. 
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2. The RF Resonant Cavities and Drift Tubes 
The first cavity is fed with RF energy from a 
driving source at low level. The second cavity is 
tuned to resonance, or near resonance, but is not 
fed with energy from outside. The function of 
these two cavities, in conjunction with the drift 
tubes, is to velocity-modulate the electron beam 
so as to produce “bunches” of electrons at the out- 
put cavity. The latter is tuned to resonance and 
coupled to the antenna, or other load, and serves 
to extract as much RF energy as possible from the 
“bunched” electron beam. Its function and opera- 
tion are closely similar to those of the output cir- 
cuit of a Class “C” amplifier using triodes or 
tetrodes. 

3. The “Collector” Electrode 
This collects the electrons after they have passed 
through the output cavity, and have given up part 
of their energy to the RF field, and thus to the 
load; because only about 30 per cent of the energy 
in the beam is converted to RF energy, this collec- 
tor has to be capable of dissipating the remaining 
percentage, that is to say, 70 per cent of the 
product of the anode-cathode voltage and cathode 
current, when fully driven. (In practice the collec- 
tor current is very slightly less than this because 
some electrons inevitably strike the anode and the 
drift-tube walls.) If the tube is used as a linear 
modulated amplifier, the collector will be required 
to dissipate 100 per cent of the input power under 
conditions of zero drive and zero output. 

4. External Magnetic Circuit 
This consists of suitably disposed electromagnets 
producing an axial magnetic field of controllable 
strength which tends to keep the beam parallel as 
it passes along the tube. Without this field the 
beam would expand because of the mutual re- 
pulsion of the electrons. The optimum field 
strength is fairly critical, and is not necessarily 
uniform along the length of the tube. It is usually 
prevented from penetrating the cathode, either by 
a metallic magnetic shield or by the use of a “buck- 
ing” coil, or by a combination of both. 


B. Performance and Operational Features of This Type of 
Klystron 


The 3-cavity klystron is a tube capable of generating 
a much larger power output at uhf than the conven- 
tional negative-grid tube. The deterioration of per- 
formance as the frequency is raised is slight. The power 
gain of the klystron is very much larger than that of a 
tetrode. It may be worthwhile to review briefly the rea- 
sons for this. 

Considering the factors limiting the power output of 
a triode or tetrode, aside from external circuit losses, 
one finds that basically they are the total cathode emis- 
sion, the anode voltage, the interelectrode spacing, and 
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the RF loss in the materials used to make the electrodes 
and the envelope. Now the total cathode emission, as- 
suming the best material is used and that a given life 
is required, depends on its area. This area is limited at 
uhf because the tube forms part of a resonant transmis- 
sion line in which large changes of electric and magnetic 
field occur over distances which are small compared 
with the wavelength. Since nonuniform potentials be- 
tween electrodes cause loss of efficiency, it is necessary 
to keep the electrode dimensions small compared with 
the wavelength; thus, the cathode area is limited, and 
has to be reduced as the wavelength is decreased. The 
anode voltage is limited by internal flash-arcs between 
electrodes. The electrode spacing must, however, be 
small enough to give small electron transit times, and 
must be decreased with the wavelength. The applied 
voltage must, therefore, be reduced also with the wave- 
length. Lastly, the RF losses in the tube materials in- 
crease as the wavelength decreases. All these factors 
added together give the well-known result that triodes 
and tetrodes get rapidly smaller as the wavelength de- 
creases, and so does the power they will generate and 
the efficiency. In addition, the problem of manufacture 
becomes more and more serious, and ultimately becomes 
prohibitive. The two worst problems are caused by the 
small spacing between electrodes, of the order of 0.001 
inch, and the mechanical weakness of the fine wire grids. 

Considering now the power gain, this becomes less as 
the wavelength decreases because the tube requires 
more and more driving power to overcome the increas- 
ing electron transit-time effects, losses in materials, 
grid current, and (usually) inherent negative feedback. 

In a klystron, on the other hand, some of these limita- 
tions do not occur at all, and others are less significant. 
The cathode area is not limited by the wavelength be- 
cause it is outside the RF field. The anode-to-cathode 
spacing being of the order of 1 inch, extremely high 
anode voltages may be applied without internal flash- 
arcs; also, the cavity gap spacings may be about 3 inch 
in a 5-kw tube at 1,000 mc. Again, because gridless gaps 
may be used without serious loss of coupling between 
the beam and the resonant cavities, there are no prob- 
lems of fabrication or heating of grid wires. Further- 
more, because the collector is outside the RF field, it 
may be designed solely for the purpose of dissipating 
heat, and this becomes a minor problem in practice. The 
losses in the conductive tube materials are small because 
all the metal parts carrying RF current may be made 
of high-conductivity metal. (There is no loss comparable 
to the RF losses in a triode due to RF current flowing 
through lossy cathode material or fine resistive grid 
wires.) Therefore, the only limiting factor approached in 
klystrons giving adequate power for present commercial 
applications is the loss in the dielectrics. Some dielec- 
trics are inevitable either in the form of windows in the 
cavities, as in the Eimac tube, or in the other type of 
tube with integral cavities, the window between the 
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output cavity and the load. If the power level is raised 
high enough, these dielectrics will ultimately break 
down, either by cracking due to heat or by flashing over 
the outside surface which is at atmospheric pressure; 
however, this does not occur in a well-designed tube at 
power levels that are presently interesting. 

Considering the power gain of a klystron, this is 
governed almost entirely by the geometry and is limited 
only by the small RF losses in the input cavity and the 
beam loading of the cavity, which is small. The transit- 
time loading experienced with a triode becomes a factor 
of minor importance, and the negative feedback disap- 
pears since there is no coupling between the input and 
output cavities. 
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Fig. 2—Curve (1): Efficiency versus frequency for typical uhf tetrode 
—4X150G. (Plate dissipation 150 watts.) 
Curve (2): Efficiency versus frequency for typical uhf triode 
—2C39. (Plate dissipation 100 watts.) 
Curve (3): Typical efficiency of klystrons versus frequency 
(independent of output power). This is the efficiency at the 
optimum frequency for each tube. 
Curve (4) (dotted): Maximum power output of the largest 
commercially available negative-grid tube at various frequen- 
cies. 
Points © cw power output of various klystrons (not the larg- 
est possible). 


It is, therefore, apparent that the efficiency and power 
gain of a klystron will fall off relatively slowly, com- 
pared with a triode or tetrode, as the wavelength is re- 
duced. This is illustrated by the curves in Fig. 2. It is 
also clear that the maximum size and power output of a 
klystron are not determined by the wavelength. It fol- 
lows that the klystron is ideally suited to high-power 
generation at uhf and microwave frequencies, and out- 
classes the conventional type of tube in every respect, 
including ease of manufacture. 

Turning now to a typical performance obtainable 
from a 3-cavity klystron, the results given by the Eimac 
tube may be taken as representative of this type of 
tube. This tube will generate 5 kw of RF power in the 
uhf television band with an efficiency of more than 30 
per cent when fully driven. The over-all bandwidth is 
about 5 mc and the power gain, under television condi- 
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tions, is about 20 db. Salient features of operation are 
these: 

The tuning of each of the 3 cavities is independent of 
the others since there is no feedback present. This 
makes for very simple lining-up procedure. 

The output cavity is tuned to resonance at the mid- 
band frequency, and loaded for optimum performance 
by means of some variable coupling device external to 
the tube. 


OUTPUT POWER 


ORIVING POWER 


Fig. 3—Output power versus driving power for klystron. 


A curve of power output against power input for this 
type of tube is a Bessel function of the first order and the 
first kind, and the first part of such a curve is very 
nearly linear. (See Fig. 3.) In television service, assuming 
that sync stretching is used in the driving stages, the 
klystron may be operated in such a way that the sync 
pulses drive the tube very nearly to the peak of the 
Bessel curve, so that the efficiency at sync pulse levels 
is nearly the fully driven efficiency. 
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Fig. 4—Efficiency versus driving power, showing the effect 
of detuning the middle cavity. 


The center cavity is detuned to a frequency slightly 
higher than the midband frequency, since this gives 
greater efficiency than resonant operation, and helps to 
broaden the pass band. This cavity may be loaded ex- 
ternally by resistance in some cases. This detuned opera- 
tion requires greater driving power to the first cavity 
than resonant operation. (See Fig. 4.) 

The input cavity may be either detuned on the low- 
frequency side of resonance or it may be tuned to 
resonance and loaded with external resistance in order 
to achieve the necessary bandwidth. 
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The relation between efficiency, power output, and 
anode voltage for a given tube is shown at Fig. 5. There 
is an optimum voltage for best efficiency because the 
voltage determines the speed of the electrons along the 
tube. Now a certain time is required for electron bunch- 
ing to take place; this depends mainly on the frequency 
and determines the distance between the cavities. But 
this distance will be optimum for only one electron 
speed, and therefore only one voltage. Conversely, for a 
given voltage the relation between efficiency and fre- 
quency will also show a broad peak at a given frequency, 
and this fall-off at higher and lower frequencies will limit 
the useful frequency range of a given tube, even if the 
cavities are tunable over an indefinitely wide range. 

The power input from the dc power supply feeding 
the anode of the tube is constant (about 1.5 amps at 13 
kv), and independent of the drive voltage; therefore, 
the regulation of this power supply may be quite poor 
without adverse effects. Also, only simple circuits are 
necessary to reduce the hum to a low level. The filament 
may be heated by ac. 


We 


ANODE VOLTAGE 


Fig. 5—Power output and efficiency versus anode voltage. 


The magnetic field used for focussing the beam is 
simple to arrange, and relatively low in intensity, and 
consumes only a small amount of dc power in the coils. 
It must be made variable since the efficiency of the tube 
varies fairly rapidly with the field strength and reaches 
a maximum for an optimum setting of the magnetic 
field. The RF cavities, the drift tubes, and the anode 
are all in metallic contact and may be grounded. Thus, 
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there is no problem of by-passing and dc isolation in the 
output circuit compared to the by-passing problem 
with a triode or tetrode amplifier. The collector is 
usually insulated from the main part of the tube in order 
to facilitate monitoring of the current division between 
the collector and the drift tubes. The anode voltage sup- 
ply is grounded on the positive side, and the negative 
side is connected to the cathode of the tube. 

Considering now the over-all problem of design, con- 
struction, installation, and operation of a high-power 
uhf amplifier, and the difference between the problem 
with a conventional type of tube and with a klystron, 
it is evident that the klystron scores heavily in all re- 
spects. The burden imposed on the transmitter de- 
signer is lessened because the klystron with its cavities 
forms a complete amplifier stage in itself. Because of the 
absence of feedback in the klystron, the circuit design is 
greatly simplified, compared with the conventional am- 
plifier design. Also, when using a conventional tube at 
uhf, the designer is usually faced with the very difficult 
problem of obtaining the maximum efficiency from a 
stage in which the tube is run to its limit, and only by 
very careful design can the desired performance be ob- 
tained from it. With klystrons, on the other hand, the 
problem is easier because there is usually a greater 
margin of performance, both in respect to output and 
power gain. Also, the construction of a klystron stage is 
simpler than the conventional stage, and, as we have 
seen, the operation is also simpler. 

Fig. 1 shows the more or less conventional type of 
klystron construction involving integral cavities, 
namely, cavities which are an integral part of the 
vacuum system. A unique feature of the Eimac tube, 
hereinafter described, is that part of the cavities are 
external to the tube envelope so that simple mechanical 
tuning of the cavities over a wider band of frequencies 
is possible. The tube itself is also simplified. 


C. A Practical Example: Eimac UHF Klystron for TV 


The photograph in Fig. 6 shows the Eimac uhf klys- 
tron, an example of a 3-cavity klystron ina form suit- 
able for commercial manufacture, and now in produc- 


Fig. 6—The Eimac 5-kw uhf klystron for TV. 
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tion. Tube-cavity parts and drift-tube sections are 
shown in Fig. 7. Fig. 8 shows the tube and external 
cavities in a test setup. 


Fig. 8—The 5-kw klystron on test. 


A feature of interest is the use of cavities which are 
tunable by means external to the vacuum system. This 
is made possible by use of ceramic “windows” which, if 
designed and fabricated correctly, will produce only a 
minor deterioration in the over-all performance of the 
tube because of their finite dielectric loss and high 
dielectric constant. 

This means that part of each cavity is in vacuo and 
part is in air. The convenience of operating a tube of 
this type, compared with a tube in which the cavities 
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are entirely in vacuo, is considerable. In the first place, 
the mechanism for varying the resonant frequency is 
simple and may involve straightforward shorting bars 
with sliding contacts with negligible losses. These 
slidable devices are outside the vacuum system, as 
shown in Fig. 8. The tuning range of such a cavity is 
large. With a totally evacuated cavity it has not yet 
been found possible tc use such a means of tuning, be- 
cause sliding contacts in vacuo are generally unsatis- 
factory. Therefore, tuning has to be done by distortion 
of some flexible metallic membrane. Such a membrane 
introduces mechanical weaknesses into the tube struc- 
ture which then has to be stiffened by an external frame. 
Also, the range of tuning is relatively small, and usually 
the tuning is done by varying the gap spacing, and 
therefore, its capacitance. This can be done only to a 
limited extent. If the gap is made too wide, the elec- 
tron transit time will become an appreciable fraction 
of 1 RF cycle, causing inefficiency; on the other hand, 
if the gap is too small, the bandwidth will suffer (band- 
width varies roughly as 1/c). With a ceramic window 
cavity the tuning is done by varying the inductance of 
the cavity, the capacitance across the gap is fixed, and 
the gap can be set for optimum performance over the 
frequency band. 

Another point of difference is that the mechanical 
forces required to tune a cavity by means external to 
the vacuum system are small, being determined only 
by friction, whereas with the other type of cavity the 
tuning mechanism has to withstand the forces caused by 
the operation of atmospheric pressure against the 
flexible metallic membrane. 


Fig. 9—Output cavity with one tuning plunger removed, showing 
ceramic and output coupling device. 


Another desirable feature obtained with the ceramic 
windows is that the loading of the cavity may be ac- 
complished outside the vacuum system, either by loops 
or a waveguide-to-cavity loading device, such as a 
quarter-wave transformer made from ridge waveguide. 
(See photograph of output cavity, Fig. 9.) The coupling 
may, therefore, be varied with ease. With a totally 
evacuated cavity it is very inconvenient to build in a 
variable load coupling, and it is common practice to use 
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a fixed loop; thus the benefit of variable coupling is lost. 

Lastly, because of the relatively large frequency band 
that can be covered by a given klystron with ceramic 
windows, a smaller number of tube designs is required 
to cover a given frequency band, such as the uhf TV 
band. This simplifies the manufacturing problem and 
reduces the cost of the tube. 

Another feature of interest is the use of a tantalum 
cathode heated by electron bombardment from a tung- 
sten filament of relatively small size by means of a dc 
power supply (0.6 amps. at 2,000 volts) between the 
cathode and the filament. This constitutes a flexible 
system, and is much simpler to design and construct 
than a radiation-heated cathode. 
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CONCLUSIONS 


The 3-cavity externally tunable klystron is excel- 
lently suited to high-power generation at uhf (and also 
at higher frequencies) because 


1. it is relatively simple to manufacture, 

2. it is easy to use and adjust, 

3. the transmitter design and construction is simpli- 
fied by its use, 

4, its performance as an amplifier is greatly superior 
to other tube types. 


It is likely that the future will see more and more such 
tubes in commercial service for an increasing variety of 
applications. 


Reproduced from the PROCEEDINGS OF THE INSTITUTE OF RADIO ENGINEERS 
VOL. 41, NO. 1, JANUARY, 1953 


NOTE 


The appended reprint from the PROCEEDINGS OF THE INSTITUTE OF RADIO ENGINEERS 


describes early experimental klystron structures. 


3K50,000LA 


3K50,000LF 
EITEL-McCULLOUGH, INC. 3K50,000L0 


S A N Se UNTO} CLA El FrOosR NSA 


POWER-AMPLIFIER 
L-BAND KLYSTRONS 


The Eimac 3K50,000LA, 3K50,000LF and 3K50,000LQ are ceramic and metal 
three-cavity, magnetically focused, power-amplifier klystrons. Although intended _pri- 
marily for UHF television broadcast service, these klystrons cover the frequency range 
of 365 to 985 megacycles when used with appropriate Eimac Klystron Amplifier Circuit 
Assemblies. Circuit assemblies include the necessary magnetic frame and coils, ex- 
ternal tuning boxes, adjustable load coupler, and SK-110 Air-System Socket. 

Each klystron type, when tuned for narrow-band CW operation, will deliver a 
minimum output power of 10 kilowatts with a power gain of 25 db. In television 
visual service, each klystron type will provide more than 12 kilowatts of peak syn- 
chronizing output power with a power gain of 20 db. 

Resonant cavities for these UHF klystrons are completed through the cylindrical 
ceramics of the klystron and all tuning is accomplished outside the vacuum envelope. 
This design permits a wide tuning range and allows repeated tuning cycling without 
damage to vacuum seals. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Pure Tungsten 
Voltage - ~ - - - - ° - - - . - 8.0 volts 
Current - - - - - - - - * 40 amperes 
Maximum Starting Coreetl - - - - - - - - - 80 amperes 
Cathode: Unipotential, Bombardment Heated 
Voltage . = - - - . - - - - - - 2100 volts 
Current - - - - . - . - . + - - 0.66 ampere 
Power > . - - - - - . 1400 watts 
Power Gain: Narrow Hand CW co or FM - - - - - - - - - 25 db 
Television Visual Service - - . - - . - . . - 20 db 
Output Power: 
Narrow-Band CW or FM - - - - - - - 10,000 watts 
Television Visual (Peak Syachraniite Level} - - - - 12,000 ~=—watts 
Frequency Range Using Standard Eimac Circuit akon 
Klystron Type Circuit Assembly Frequency Range 
3K50,000LA_ - . - - H-108 . - - - 400 to 600 mc 
3K50,000LF_ - - - - H-109A_ - . - - 570 to 660 me 
3K50,000LF-_ - - - See en - - - - 650 to 720 mc 
3K50,000LQ_ - ~ - - H-111 - ~ - - 720 to 985 mc 


*Eimac circuit assemblies for these klystrons covering other frequency ranges between the limits 
of 365 and 985 megacycles may be obtained on special order. 


MECHANICAL 


Operatin Position - 
Cooling (See " Application") 


- - - Axis vertical* 
- - Water and adil air 
R-F Input Coupli - - - Type "N" coaxial fitting 
R-F Outoat Coscine - erandard 3V/,_inel 50-ohm air line 
Maximum Over-All Dimensions: _Klystron yes oA s Papen i 


Length - - - - - - - - 51% 49% 3917/5 Unenes 
4g; BO Oe ig Mae Sei sy es! 5 alo 5 ; 
Net Weight iacMi Ree agent Eten Ak bourse 3K50,000LF 
Shipping Weight ixpprevinatel . - - - a8 te 150 140 130 pounds KLYSTRON 


*Cathode end up when installed in standard Eimac circuit assemblies. 


MAXIMUM RATINGS 


D-C BEAM VOLTAGE - - : - = = : = = = - : - - = - 20 MAX. KILOVOLTS 
D-C BEAM CURRENT - - : = * = - = - : : - - : 2.5 MAX. AMPERES 
D-C BODY CURRENT (CONTINUOUS) - = : : : - - - - - - - 150 MAX. MA 
D-C BODY CURRENT (TUNING tat - - = - - - - : - : - - 250 MAX. MA 
FOCUS-ELECTRODE VOLTAGE - = - - - = - : = = - - —500 MAX. VOLTS 
BOMBARDED CATHODE: 
D-C VOLTAGE - - - - - : - = : = > = : - : = - 2400 MAX. VOLTS . 
D-C CURRENT - - - : - : - - = - : < = = 5 = - 750 MAX. MA 
D-C POWER - - - - = = - = > = . - - a ¥ 1600 MAX. WATTS 
COLLECTOR DISSIPATION” - = : = - : = = = = : = = = 50 MAX. KILOWATTS 


(Effective 5-9-58) Copyright 1953 by Eitel-McCullough, Inc. Supersedes sheet dated 8-17-53. 


3K50,000LA 
— 3K50,000LF 
3K50,000L® 


TYPICAL OPERATION 


R-F LINEAR AMPLIFIER Television Visual Service 
(In accordance with United States Federal 
Communications Commission Standards) 


Frequency - - - - - - - - - - - - - - - - - - - - 640 megacycles 
Peak Synchronizing Level (80% of Saturation Power) 
Output Power - - - - - - - - - - - - - - - - - - - 12 kilowatts 
Driving Power - = - - - - - - - - - - - - - - - - - 55 watts 
Power Gain - - - - - - - - - - - - - - - - - - - - 23 db 
Efficiency - - - - - - - - - - - - - - - - - - - - 32.4 percent 
Black Level 
Output Power - - - - - - - - - - - - : - - - - . mneds2 kilowatts 
Driving Power - - - - - - - - - - - - - - - - - - - 33 watts 
Power Gain = = = : - - - - - - - - - - - - - : - 23 db 
Efficiency - - - - - - - - - - - - - - . - - - - 5 IAS percent 
D-C Beam Voltage - - - - - “ . - . - - - - - - - - Sade: kilovolts 
D-C Beam Current - - - - - - - - ° - ° - - - - * . - - 2.15 amperes 
D-C Body Current - - - - - - - - - - - - - - - - . - - 100 milliamperes 
D-C Collector Current - - - - - . - - - - - - - - - - - - 2.05 amperes 
D-C Focus-Electrode Voltage - - - - - - > - - - - - - - - - - 0 volts 
Bombarded Cathode: 
Voltage* - - - - : - - - - - - - - - - - - - - - 2100 volts 
Current* - - - - - - - - - - - . - - - - - - . - 660 milliamperes 
Power - - - - - - - - - * - - - - - - - - - - - 1400 watts 


Magnetic-Coil Currents:* 


Prefocus - - - - - - - - - - - . - - - - - - - - 0.8 ampere 
First Body’ - - - - - - - - - - - - - - - - - - - Se Ley amperes 
Second Body - - - - - - - - - - - - - . - - - - - 2.5 amperes 
Collector - - - - - - - - - - - - - - - - - - - - 1 ampere 


*Approximate values. 


NOTE: Driving power includes the power required to overcome losses inserted for broad-band operation. 


R-F AMPLIFIER Television Aural Service or Narrow-band CW 


Frequency - - - - - - - - - - - - - - - - - - - - 640 megacycles 
Output Power - - - - - - - - - - - - . - - - - - - - 10.7 kilowatts 
Driving Power - - - - - - - - - - - - - - - - - - - - We watts 
Power Gain - - - - - - . - - - - - > - - - - - - - 28 db 
Efficiency - - - - - - - - - - . - - - - - - - - - 42.2 percent 
D-C Beam Voltage - = - = - - : - - - - - - - - - - - - 15 kilovolts 
D-C Beam Current - - - - - - - - . - - - - - - - - - - 1.65 amperes 
D-C Body Current - - - - - - - - . - - - - - - - - - - 90 milliamperes 
D-C Collector Current’ - - . - - - - - - - - - - - - . - - 1.56 amperes 
D-C Focus-Electrode Voltage - - - - - - - - - ° - - - - - - - 0 volts 
Bombarded Cathode: 
Voltage* - - - - - - - - - - - - - - - - - - - - 2100 volts 
Current* - - - . - - - - - - - - - - - - - - - - 660 milliamperes 
Power - - - - - - - - - - - - - - - - - - - - - 1400 watts 
Magnetic-Coil Currents:* 
Prefocus - . - - - - - - - - - - - - . - - - - =mOS7, ampere 
First Body - - - - - - - - - - - - - - - - - . - Slee amperes 
Second Body - - - - - - - - - . - - - - - - - - . awe e7, amperes 
Collector - - - - - - - - - - - - - - - - - - : =. 1.0.8 ampere 


*Approximate values. 


NOTE: Driving power is the total power required by the tube and resonant circuit. 
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TYPICAL PERFORMANCE 3K50,000LA, F,Q KLYSTRON 
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EFFICIENCY, POWER OUTPUT AND BEAM CURRENT VS. BEAM VOLTAGE 


APPLICATION 


Mounting—Each klystron is provided with a mount- 
ing flange (see Outline Drawings) which may be used 
to support the tube with either end up. 

Although satisfactory installations have been made 
with the collector end up, it is recommended that 
where feasible, the klystron be installed with the 
cathode end up. Standard Eimac Klystron Amplifier 
Circuit Assemblies are designed for this type of in- 
stallation. 

Filament Operation—The filament is designed to 
operate under space-charge-limited conditions. For 
maximum life, the pure tungsten filament should be 
operated just above the emission-limiting temperature. 
This temperature will be obtained with a filament volt- 
age, as measured directly at the tube terminals, of 
approximately 8 volts. 

Cathode Heating Power—The cathode is unipoten- 
tial and heated by electron bombardment. With a d-c 
potential of approximately 2100 volts applied between 
the filament and cathode, the recommended cathode 
heating power of 1400 watts is obtained with approx- 
imately 0.66 ampere. For applications where relatively 
low beam voltages and currents are required, the ca- 
thode temperature may be decreased with a consequent 
increase in tube life. Cathode temperature is always 
varied by changing the bombarding potential between 
the filament and the cathode. 

Cooling—Forced air is used to cool the electron-gun 
structure and the output cavity. Only clean, well- 
filtered air should be blown on the tube to avoid 
voltage breakdown due to dust accumulation. 

The temperature of the metal in the region of the 
ceramic-to-metal seals should not exceed 150°C. Tube 
temperatures may be measured with the aid of a tem- 
perature-sensitive paint, such as “Tempilaq”, obtainable 
from the Tempil Corporation, 132-34 West 22nd St., 
New York 11, N.Y. or from various chemical or scien- 
tific-equipment suppliers. 

Water is used to cool the drift tubes and the col- 
lector assembly. The cooling water should be of suf- 
ficient purity to prevent the deposit of scale and 
consequent deterioration of cooling efficiency. The use 
of a closed system is recommended. The inlet water 
pressure at the drift tubes and collector assembly 


should not exceed 50 pounds per square inch and the 
outlet water temperature must not exceed a maximum 
of 70°C under any conditions. 

Air and water flow should be started before fila- 
ment and cathode power are applied. Simultaneous 
removal of power and cooling (as in the case of a 
power failure) will not ordinarily injure the tube, but 
it is not recommended as a standard operating prac- 
tice. Following the removal of power, a nominal delay 
of two minutes is recommended before the removal 
of cooling. 

Minimum cooling requirements for operation at 
maximum ratings and correct magnetic-field adjust- 
ment are tabulated below. For operation under condi- 
tions where collector dissipation is considerably less 
than the maximum rating, less water flow through the 
collector assembly may be justified provided that the 
outlet water temperature does not exceed 70°C. Water 
flow through the drift-tube jackets should not be less 
than the amounts specified under any conditions. 


Water Cooling (Connections as noted on “Cooling 
Diagram” ) 


Volume Pressure Drop 
First Drift-Tube Jacket 1 gpm 1.6 psi 
Second Drift-Tube Jacket 1 gpm 1.6 psi 
Third Drift-Tube Jacket 1 gpm 1.6 psi 
Fourth Drift-Tube Jacket 1 gpm 1.6 psi 
Collector Assembly 25 gpm 28 psi 


NOTE: All drift tubes may be series connected with 
5/16-inch tubing with negligible additional pressure 
drop. 


Air Cooling 


Volume Pressure Drop 
Electron-Gun Assembly 
(Using Eimac SK-110 
Socket) 52 cfm 5 inches H,O 
Output Cavity 50cfm 1.5 inches H,O 


Installation Precautions—While tuning the klystron 
and associated circuit assembly, it is very important 
that the operator have an unobstructed view of the 
body-current meter and the output-power meter while 
adjusting the position of the prefocus coil, cavity doors, 
and output coupling loop and the magnitude of coil 


3K50,000LA 
= Sart 3K50,000LF 
3K50,000L9 


currents. If it is intended that the klystron circuit as- 
sembly be installed in a closed cabinet, the positioning 
adjustments may be accomplished through mechanical 
linkages or by means of remote-controlled motors. 

To prevent distortion of the beam-controlling mag- 
netic field it is important that no steel or iron objects 
be located near the circuit-assembly magnetic frame 
and that the assembly be isolated from strong fields. 
If the kKlystron circuit assembly is to be installed in a 
cabinet of ferrous material, it is important that it be 
symmetrically positioned within the enclosure and that 
cabinet sides are at least six and preferably twelve 
inches from the magnetic frame. Before starting the 
tuning procedure, all tools, nuts, bolts, etc. must be 
removed from the vicinity of the magnetic frame. 

To protect the klystron ceramic window in the 

output cavity, it is important that the load presented 
to the output cavity be substantially “flat”. A VSWR of 
1.2 or less is satisfactory and means should be pro- 
vided in the transmission line to allow continuous 
monitoring of this ratio. 
Magnetic-Field Requirements—A magnetic frame, a 
prefocus coil, two body coils, and a collector coil are 
component parts of each of the three standard Eimac 
Klystron Amplifier Circuit Assemblies designed for use 
with these tubes. To establish and control the required 
magnetic field, a separate and smoothly-variable d-c 
power supply must be used to supply current to each 
of these coils. Each supply should be capable of five- 
percent voltage stability and have a ripple component 
of less than one percent. 

The required voltage and current maximums for 
each magnetic coil of the circuit assembly designed 
for use with these three klystron types are tabulated 
below. 

LA] SLE LO 


Prefocus-Coil Voltage 25 25 25 volts 
Prefocus-Coil Current i 1 1 ampere 
Each of Two Body Coils: 
Voltage OTS le EN eda het’ volts 
Current 3 3 3 amperes 
Collector-Coil Voltage 100 50 50 volts 
Collector-Coil Current 3 U5 1.5 amperes 


Note that a stronger field is required to control the 
beam of the 3K50,000LA. This is due to the greater 
inter-gap spacing and resultant greater total length 
inherent in the design of a klystron operable at the 
relatively low frequencies covered ‘by this tube. 

Power Supplies—Magnetic-coil power-supply require- 
ments are outlined above. Other power supplies used 
in the installation of one of these klystrons are listed 
below with minimum stability and ripple requirements. 


Power Percent Percent 

Supply Stability Ripple 
Filament 5 At esr 
Cathode Bombarder 5 4 
Beam 5 0.1 


The focus electrode in each of these klystron types 
is normally operated at zero potential with respect to 
the cathode. In cases where it is desired to operate 
with bias on the focus electrode, the supply should 
have a stability of one percent or better and a ripple 
component of less than 0.03 percent. It should also 


incorporate a bleeder drawing at least 10 milliamperes. 


In installations where it is desired to obtain this 
bias from the bombarder supply, means must be pro- 
vided to assure that the voltage applied to the focus 
electrode meets the minimum stability and ripple re- 
quirements outlined above. 

CAUTION—Since it is convenient to operate the r-f 
and collector portions of the tube at ground potential, 
the cathode, filament, and focus electrode are normally 
at high negative potentials with respect to ground. 
Filament, cathode, and focus-electrode (when used) 
power supplies and voltmeters must be adequately in- 
sulated for these high voltages and protection must be 
provided for operating personnel. 

Tuning Precautions—The following precautions must 
be observed in the tuning or operation of these kly- 
strons. 


(1) The output cavity must be overcoupled (max- 
imum coupling is obtained with the output-coupling 
loop in a vertical position) at all times with one 
to five-percent less than maximum output power 
delivered to the load under normal operating con- 
ditions. Additional overcoupling, with a resultant 
ten-percent decrease in output power, is required 
before raising beam voltage or making any adjust- 
ment that may result in an increase of output 
power. 


(2) The middle cavity must be tuned to the high- 
frequency side of resonance at all times. It must 
be further detuned to a higher frequency, with a 
resultant additional ten-percent decrease in output 
power, prior to raising beam voltage, retuning the 
input cavity, or increasing driving power. 


(3) The position of the prefocus coil should not 

be adjusted while operating at beam voltages higher 

than ten kilovolts. 

For more detailed tuning instructions, write to the 
Application Engineering Department, Eitel - McCul- 
lough, Inc. 


Protection—It is recommended that the following 
protective devices be installed in any system employ- 
ing one of these klystrons. 


(1) Interlocks in air and water supplies 

(2) Interlocks in magnetic-field supply circuits. 

(3) Current overload in cathode - bombardment 
supply circuit. 

(4) Current overload in beam-current supply cir- 
cuit. 

(5) Current overload in body-current circuit. 

(6) Current-limiting resistor of approximately 100 
ohms in series with beam power supply to 
isolate tube from final capacitor of supply. 

(7) Protective device in output coaxial line to turn 
off either driving power or beam voltage in 
the event of an increase in reflected power 
or VSWR. 

Special Applications—lIf it is desired to operate one 
of these klystrons under unusual conditions or over 
frequency ranges other than those listed, write to the 
Application Engineering Department, Eitel - McCul- 
lough, Inc., San Bruno, California for information and 
recommendations. 
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—+——AIR COOLING NOT REQUIRED 


* WATER CONNECTIONS ARE MADE AS SHOWN 
WHEN TUBE IS MOUNTED WITH CATHODE END UR 
WHEN TUBE IS MOUNTED WITH COLLECTOR UP 
THE WATER CONNECTIONS MUST BE REVERSED. 
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X481D 


KLYSTRON 


EITELemMc GUILE LOU GH, INC. if 


X-BAND 
SAN BRUNO, CALIFORNIA 


OSCILLATOR 


The Eimac experimental tube type X481D is a rugged- 
ized integral-cavity X-band reflex klystron intended for 
local oscillator service under conditions of severe shock, 
vibration, or sustained acceleration. The tube will operate 
satisfactorily at a resonator voltage of 250 volts, a repeller 
voltage of approximately -100 volts, and with loads having 
a standing wave ratio as high as 6 db. 


The X481D is an experimental type. Samples may be 
used for experimental or preliminary design work, but 
should not be made the basis for the final design of equip- 
ment without further discussion with the manufacturer. 


GENERAL CHARACTERISTICS 


ELECTRICAL 


Cathode: Coated Unipotential 


Heater Voltage - - - - - - - - 6.3 volts 
Heater Current- - - - - - - - 0.80 amp 
Frequency ~i- 5 -)- =-)- -)- = = 8500-9600 Mc 
MECHANICAL 
Minimum Axial Acceleration Test- - - - -200 g 
Minimum Axial Vibration Test- - - - - - 10 g 
Base - - - - - - - - - - = = - Special three-hole flange 
Connections: 
Heater- - - - - - - - - - Colored wire at base 
Heater and Cathode - - - - Black wire at base 
Resonator- - - - - - - - Shell of tube 
Repeller - - - - - - - - Colored wire at top 
Output - - - - - - - - - - Coaxial fitting at top 
Mounting Position- - - - - - - - Any 
Cooling- - - - - - - - - - - - - Convection and radiation 
Maximum Overall Dimensions: 
Length - - - - - - - - - - - - - 2,44 inches 
Diameter- - - - - - - - - - - - 1.14 inches 
Net Weight - - - - - - - - - - - - - 1.5 ounces 


Shipping Weight (Average) - - - - --- 4 ounces 


(Effective 3-1-52) Copyright 1952 by Eitel-McCullough, Inc. 


MAXIMUM RATINGS 


D-C RESONATOR VOLTAGE - - - - - - - - - - - 300 MAX. VOLTS 
D-C CATHODE CURRENT ----------- 35 MAX, MA 
D-C REPELLER VOLTAGE 
Positive Limit - - - - - 0 MAX, VOLTS 
Negative Limit - - - - --500 MAX. VOLTS 


TYPICAL OPERATION (With 50-ohm load) 


Mode - - - - ---- - A B 
D-C Resonator Voltage - 250 300 volts 
D-C Cathode Current™ ~ 18 24 ma 
D-C Repeller Voltage- - -95 -130 volts 
Power Output- - - --- 20 50 mw 
Frequency- - - - - - 9000 9000 Mc. 
APPLICATION 


Mounting--The X481D is provided with a three-hole base flange for solid 
mounting directly to the equipment chassis or to an insulating support. No 
socket or tube clamp is required. 


Cooling--No special provisions are ordinarily required for the cooling of 
the X481D. The resonator will dissipate 10 watts of power by radiation and 
convection in ambient temperatures up to 100°C. 


Resonator--The resonator of the X481D is integral with the shell of the tube. 
For this reason it is often convenient to operate the resonator at chassis po- 
tential, with the repeller and cathode at appropriate negative potentials. All 
voltages given in the list of Maximum Ratings and in the Typical Operation 
data are measured with respect to the cathode of the tube. 


Cathode--Heater voltage should be at the rated value of 6.3 volts. Variations 
should be kept within the range of 5.7 to 6.9 volts. The cathode is internally 
connected to one side of the heater. If the resonator is operated at chassis 
potential, the heater transformer must be insulated for the cathode-to-resonator 
potential. 


Repeller--There will be an optimum repeller voltage for any given output fre - 
quency, and the range of electronic tuning or of frequency modulation under 
control of the repeller voltage will vary with output frequency. These relations 
are shown for a typical tube in the accompanying curves. 


Repeller voltages must be negative with respect to the cathode at all 
times. 


Mechanical Tuning--The mechanical tuning adjustment is rigidly locked 


in place by three sets of nuts on the tuning structure. Small adjustments 


in frequency, in the range of plus or minus 200 Mc., may be made with 
one set. Large frequency changes, however, must be made by equal ad- 
justment of all three. UNDER NO CONDITIONS SHOULD ANY ATTEMPT 
BE MADE TO TUNE THE X481D BELOW 8300 MC. 


Output--Curves illustrating the variation of Power Output with Operating 


Frequency for a typical tube are shown herewith. These curves assume 


a matched load and optimum repeller voltages at all frequencies. 


Frequency Stability--The frequency shift of the X481D under constant axial 


acceleration of 200g is less than 6 Mc. Under vibration of 10g maximum 


acceleration, the spectrum width is less than 1.0 Mc. 
Frequency variations within the range of normal operating tempera- 
tures do not exceed +0.5 Mc/°C. 


OPERATING CHARACTERISTICS POWER OUTPUT AND FREQUENCY 
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CONNECTOR DETAIL 
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The Eimac 3KM5S0, 000PA is athree-cavity, magnetically focused, 
power~amplifier klystron of ceramic and metal. It is designed for 
use at frequencies between 225 and 400 megacycles and will deliver 
a minimum output power of 20 kilowatts CW, or 10 kilowatts AM 
carrier, with a minimum power gain of 30 db. 

This klystron employs the Eimac Modulating Anode which provides 
an effective means of amplitude or pulse modulating the output 
power without changing the beam voltage. It is also useful asa 
protective device, either in conjunction with external circuits, or 
when grounded through a resistor. 

The resonant cavities for the 3KM50,000PA are completed by 
tuning boxes which enclose the cylindrical ceramic windows of the 
klystron and all tuning is accomplished outside the vacuum enve- 
lope. This design permits a wide tuning range and allows external 
cavity loading for broad-band applications. It also permits an un- 
limited number oftuning cycles withoutrisk of damage to the vacuum 
seals. 

Eimac Klystron Amplifier Circuit Assembly H-126, for use with 
the 3KM50,000PA, covers the frequency range of 225 to 400 mega- 
cycles. This assembly includes a klystron supporting structure, 
electromagnetic focusing coils, tuning boxes, input and output r-f 
load couplers and an Eimac SK-110 Air-System Socket. The H-126 
Klystron Amplifier Circuit Assembly conforms generally to Military 
Environmental Specification MIL-E-4970A (USAF) and the general 
Military specification, MIL-E-4158B (USAF), for electronic ground 
equipment. 


TENTATIVE DATA 


3KM50,000PA 


POWER-AMPLIFIER 
P-BAND KLYSTRON 


CHARACTERISTICS 
ELECTRICAL 
Min. Nom. Max. 
Heater: Voltage (+5%) eb volts 
Current (Normal) 38 42 amperes 
Max. Starting Current 80 amperes 
Cathode: EMA, Unipotential 
Heating Time % minutes 4 
Getter (Operating): Voltage 250 volts 4 
Current 36.0 amperes ‘ 
Power Gain: (Narrow Band) 36 decibels } 
Output Power: CW 20 kilowatts i 
AM Carrier 10 kilowatts 
(90% Modulated) 
Frequency Range 225 to 400 megacycles 
MECHANICAL 
Operating Position - - - - Vertical, cathode end up 


R-F Input Coupling - - - 
R-F Output Coupling - - ~ - 
Weight: 
3KM50, 0OOPA - - ~ - 
H-126 Circuit Assembly - - - 
(Effective 7-15-60) Copyright 1960 by Eitel-McCullough, Inc. 


50-Ohm Type N, UG-58A 


50-Ohm, 6-1/8" line 


163 pounds 
1940 pounds 


— hath 3KM50,000PA 


Cooling: Water or 60% Ethylene-Glycol solution and Forced Air 
Flow Rate 
*25 cfm air 

*100 cfm air 

4 gpm 


Cathode (With SK-110 Socket) - 
Output Cavity ~- - - 
Four Drift-Tube Jackets in Series 


Collector - - - 
MAXIMUM RATINGS 

CW AM 
D-C BEAM VOLTAGE - - - ZaU 30.0 
D-C BEAM CURRENT - - - Zeke PAA) 
D-C MODULATING ANODE VOLTAGE - 200 7a 
PEAK MODULATING ANODE VOLTAGE - ---- pve ace gll 
D-C FOCUS ELECTRODE VOLTAGE = -500 -500 
D-CG BODY CURRENT = = - yA) 250 
A-C GETTER CURRENT - - - ef) 50 
COLLECTOR DISSIPATION - - - 60 60 
SEAL TEMPERATURES - - - WS 175 


TYPICAL OPERATION (In H-126 Circuit Assembly) 
NARROW -BAND CW AMPLIFIER, Tuned for Maximum Output Power. 


Frequency = = 300 400 400 400 
Output Power - - 24.4 Sg 19.8 Zone 
Driving Power - - 5.0) wit) 5.0 Syeael 
Power Gain - - 36.9 S20 ase SHS 
D-C Beam Voltage - PRIA LSE 22) oe 
D-C Beam Current - Za LBS PAR ONS 210 
Beam Input Power = She yie! SYA ae D650 stete! 
Beam Power Efficiency - 40.8 PAE fos) Boma Siehale) 
D-C Body Current - 110 50 80 120 
D-C Collector Current - 2.49 Revyas! 2.47 2.48 
Focus Electrode Voltage - -285 -200 -200 -285 
Prefocus Coil Current - 0.9 OS O59 Og 
AMPLITUDE MODULATED 
Modulation - - - - 90 90 
Output Power (average) - - - oe 14,3 
Driving Power - - - = Ine! 8.8 
Power Gain - - - - BWA ae) Soc 
D-C Beam Voltage - - - rAd fee 2905 
D-C Beam Current - - - 1.74 ged 
Beam Input Power ~ - - 48.4 54.6 
Beam Power Efficiency (average) - = 2Pee Zena 
D-C Body Current ~ ~ - 40 49 
D-C Collector Current ~ - - Uy ats: 
Focus Electrode Voltage - - _ -166 =20() 
D-C Modulating Anode Voltage - - Loe AAS, 
Total RMS Harmonic Distortion - - Chas ciate 


*At sea level with 30° C inlet air temperature. 


Pressure Drop 
leinch H,O 

2 inches H ,O 
(see curves) 


(see collector cooling curves) 


KILOVOLTS 
AMPERES 
KILOVOLTS 
KILOVOLTS 
VOLTS 
MILLIAMPERES 
AMPERES 
KILOWATTS 
DEGREES C 


megacycles 
kilowatts 
watts 
decibels 
kilovolts 
amperes 
kilowatts 
percent 
milliamperes 
amperes 
volts 
ampere 


percent 
kilowatts 
watts 
decibels 
kilovolts 
amperes 
kilowatts 
percent 
milliamperes 
amperes 
volts 
kilovolts 
percent 


Sno} 3KM50,000PA — 


BODY COIL AND COLLECTOR COIL CURRENTS FOR ALL OPERATING CONDITIONS 
(H-126 Assembly) 


Snr} 3KM50,000PA —— 


MAGNETIC-COIL POWER-SUPPLY REQUIREMENTS 
(Eimac H-126 Klystron Amplifier Circuit Assembly) 


First Body Coil - - - 


10.0 amperes Min. Max. 
Second Body Coil - - 12.5 amperes Prefocus Coil: Voltage (dc) - 0 25 volts 
Third Body Coil = = = 15.0 amperes Current (dc) - 0 2 amperes 
Fourth Body Coil . = - i amperes Each of Four Body Coils: 
Gollector Goil 5 = - 4.5 amperes Voltage (dc) = 3 0 40 volts 
Current (dc) - - 0 20 amperes 
Collector Coil: 
Voltage (dc) - - 0 40 volts 
Current (dc) - - 0 G55 amperes 
For additional information or information regarding any specific application, write to 
Eitel-McCullough, Inc., San Carlos, California. All such requests will be handled 
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The Eimac 4KM50,000LA is a four-cavity, magnetically focused, 
power-amplifier klystron of ceramic and metal. It is designed for 
use at frequencies between 400 and 610 megacycles and will deliver 
a minimum CW output power of 10 kilowatts with a minimum power 
gain of 50 decibels. 


This klystron employs the Eimac Modulating Anode which pro- 
vides an effective means of amplitude or pulse modulating the out- 
put power without changing the beam voltage. It is also usefulasa 
protective device, either inconjunction with external circuits or when 
grounded through a resistor. 


The resonant cavities for the 4KM50,000LA are completed by 
tuning boxes which enclose the cylindrical ceramic windows of the 
klystron and all tuning is accomplished outside the vacuum envelope. 
This design permits a wide tuning range and allows external cavity 
loading for broad-band applications. It also permits an unlimited 
number of tuning cycles without risk of damage to the vacuum seals. 


Eimac Klystron Amplifier Circuit Assembly H-121, for use with 
the 4KM50, 0OOOLA, covers the frequency range of 400 to 610 mega- 
cycles, This assembly includes a klystron supporting structure, 
electro-magnetic focusing coils, tuning boxes, adjustable load coup- 
lers for the second, third and output cavities, and an Eimac SK-110 
Air-System Socket. 


CHARACTERISTICS 
ELECTRICAL 
Heater: Voltage zs - - (ig) volts 
Current ~ ~ - 40.0 amperes 
Maximum Starting Current 80.0 amperes 
Cathode: EMA, Unipotential 
Heating Time - - 5 minutes 
Getter (Operating): 
Voltage - - - 2.0 volts 
Current - - - 36.0 amperes 
Power Gain: (Narrow Band) - - 50 decibels 
Output Power - - ~ - 10 kilowatts 


Frequency Range (H-121 Assembly) 400 to 610 megacycles 


(Effective 8-15-60) Copywrite, 1960 Ejitel-McCullough, Inc. 
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MECHANICAL 
Operating Position - is = =< - Axis vertical, cathode up 
R-F Coupling: 
Input - - - - - - Type '"N" coaxial fitting 
Output - - - - - - 3 1/8 inch 50 ohm line 
Input Cavity Loading - - - - Type "N" éoaxial fitting 
2nd and 3rd Cavity Loading - - - 1 5/8 inch 50 ohm line 
Shipping Weights: 
4KM50, 000LA Klystron Only - = - 64 lbs (Net) 
155 lbs (Gross) 
H-121 R-F Circuit Assembly - - - 767 lbs (Net) 


1084 lbs (Gross) 
Cooling: Water and Forced Air 


Flow Rate Pressure Drop 
Cathode (with SK-110 Air-System Socket) *25) cfm 1 inch H,0 
Output Cavity - = = = =e ft o0 8 Cim 1,5 inches Ho0 
Klystron Body (5 drift-tube sections, in series) 1 gpm 28 psia 
Klystron Collector = = = = 25 gpm 28 psia 


MAGNETIC-COIL POWER-SUPPLY REQUIREMENTS 


Prefocus-Coil: Voltage - Ss = = =e 0 to 50 volts 
Guy ren ls - z = =m £Onlico amperes 
Three Body Coils and Collector Coil in Series: 
Voltage =) — - = 2 - 0 to 500 volts 
Current - = - = = Oto 2.5 amperes 


D-C BEAM VOLTAGE - - - - - - 20 KILOVOLTS 
D-C Beam Current - - = - - 2.0 AMPERES 
D-C BODY CURRENT (CONTINUOUS) - - - 100 MILLIAMPERES 
D-C BODY CURRENT (TUNING ONLY) - - - 150 MILLIAMPERES 
A-C GETTER CURRENT - - - - 50 AMPERES 
FOCUS ELECTRODE VOLTAGE - - - -500 VOLTS 
COLLECTOR DISSIPATION - - - - 50 KILOWATTS 


TYPICAL OPERATION, NARROW BAND, CW AMPLIFIER 


Frequency = = = Bs - - - 400 610 megacycles 
Output Power - = - - - - - 13 eee kilowatts 
Driving Power - = = = mm = .050 .050 watts 
Power Gain - - = = = - - 54 53.8 decibels 
D-C Beam Voltage = - - - a 17 kilovolts 
D-C Beam Current = = - = - Lo 130 amperes 
Beam Power Efficiency - = = = = 42.8 39.2 percent 
D-C Body Current = - = = - 90 80 milliamperes 
D-C Collector Current = = a = = par aR he amperes 
Focus-Electrode Voltage - = c = -201 -211 volts 
Magnetic-Coil Currents (H-121 Components): 

Prefocus Coil - - - - - 1,0, 50,97 ampere 

Three Body Coils and Collector Coil in Series - 2.0 2.0 amperes 


* At Sea level with 20° C inlet air temperature. 


For additional information or information regarding any specific application, write 
to Eitel-McCullough, Inc., San Carlos, California. All such requests will be handled 
confidentially. 
Printed in USA 879 
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POWER AMPLIFIER 
L-BAND KLYSTRON 
The Eimac 4K50,000LQ is a ceramic and metal, four-cavity, mag- LE 
netically focused, power-amplifier klystron designed for use at ary 
frequencies between 600 and 985 megacycles. It will deliver a 


minimum CW output power of 10 kilowatts with a power gain of more 
than 55 db. In applications requiring a 6-megacycle bandwidth at 
the 0.5-db power points, the 4K50, 000LQ will deliver 10 kilowatts 
output power with a power gain of 30 db. 

The resonant cavities for the 4K50,000LQ are completed through 
the cylindrical ceramic windows of the klystron and all tuning is 
accomplished outside the vacuum envelope. This design permits a 
wide tuning range and allows repeated tuning cycling without damage 
to vacuum seals, 

An Eimac Klystron Amplifier Circuit Assembly (Catalog Number 
H-101A) has been designed for use with this tube and covers the 
frequency range of 720 to 985 megacycles. Other frequency ranges 
can be provided if required. This assembly includes an electro- 
magnetic frame and coils, external tuning boxes, an adjustable 
Output coupler, and an Eimac SK-110 Air-System Socket. 


CHARACTERISTICS 
ELECTRICAL 
Filament: Pure Tungsten 
Voltage - - - - 8.0 volts 
Current - - ~ - 40 amperes 
Maximum Starting Current - - 80 amperes 
Cathode: Unipotential, Bombardment Heated 
Voltage - - ~ - 2250 volts 
Current ~ - - - 0.71 ampere 
Power - - - - 1600 watts 
Power Gain: 
Narrow Band - - - 55 db 
Broad Band (6 mc at 0.5-db points)* 30 db 
Output Power ~ - - - 10,000 watts 
Frequency Range (In H-101A Assembly) 720 to 985 mc 
*(9 mc at 3-db points) 
MECHANICAL 
Operating Position - - - Vertical, cathode end up 


R-F Input Coupling 
R-F Output Coupling 


~ - Type "N" coaxial fitting 
~ 3 1/8-inch 50-ohm air line 


Net Weight - - - - 53 pounds 

Shipping Weight (approximate) - = 135 pounds f 

Cooling: Water and Forced Air - - Flow Rate - Pressure Drop 
Cathode (With SK-110) - - 52 cfm air - 5 inches H20 
Output Cavity - - - 50 cfm air - 1.5 inches H20 
Body - ~ - - 1 gpm water - - 8 psi 
Collector - - - - 25 gpm water - - 28 psi 


(Effective 5-28-58) Copyright 1958 by Eitel-McCullough, Inc. 
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MAGNETIC-COIL POWER-SUPPLY REQUIREMENTS ( 

Prefocus-Coil Voltage - - - - - ~ O:to7 625 volts 
Prefocus-Coil Current - - - - - - 0 to i ampere 
Each of Three Body Coils: 

Voltage - - - - - - - 0 to 175 volts 

Current - - - - - - ~ OstO wees amperes 
Collector-Coil Voltage - - - - - - Oto 50 volts 
Collector-Coil Current - - - - - - Oitou 5 amperes 

MAXIMUM RATINGS 

D-C BEAM VOLTAGE - - ~ - - - 20 MAX, KILOVOLTS 
D-C BEAM CURRENT - - ~ - ~ - 2.5 MAX, AMPERES 
D-C BODY CURRENT (CONTINUOUS) - - - - 0.1 MAX, AMPERE 
D-C BODY CURRENT (TUNING ONLY) - - - - 0.15 MAX, AMPERE 
FOCUS-ELECTRODE VOLTAGE - - - - - -500 MAX. VOLTS 
BOMBARDED CATHODE: 

D-C VOLTAGE - - - - - - - 2.4 MAX. KILOVOLTS 

D-C CURRENT - - - - - - - 0.75 MAX, AMPERE 

D-C POWER - - - ~ - - - 1.6 MAX, KILOWATTS 
COLLECTOR DISSIPATION - - - - - 50 MAX, KILOWATTS 

TYPICAL OPERATION 

Frequency - - - - - - 900 900 megacycles 
Output Power - - - - - - 10 15 ND a kilowatts 
Bandwidth (0.5-db power points) - - - 6.85 1.05 megacycles 
Driving Power - - - - - - 5 0.02 watts 
Power Gain - - - - - - 30 wy fei db 
D-C Beam Voltage - - - - ~ 17 16 kilovolts 
D-C Beam Current - - - - - yt A} 1359 amperes 
Beam Input Power - - - ~ - S0ne 25.4 kilowatts 
Beam Power Efficiency - ~ - - - S320 44.1 percent 
D-C Body Current - = - - - 80 80 milliamperes 
D-C Collector Current - = - = = ow Fano, & amperes 
Collector Dissipation* - - - = - tok 12.92 kilowatts 
Focus-Electrode Voltage - ~ - - ~ -200 -200 volts 
Filament Voltage - - - - - - 8.0 8.0 volts 
Filament Current - - - - - - 40 40 amperes 
Bombarded Cathode: 

Voltage* - = - - - - 2250 2250 volts 

Current* - - - - - - Uae ORL ampere 

Power - - - - - - - 1600 1600 watts 
Magnetic-Coil Currents:* (Using H-101A Components) 

Prefocus - - - - - - 0.8 0875 ampere 

First Body - - - - - - RAGA Lez amperes 

Second Body - - - - - - 1) V8 amperes 

Third Body - - - ~ - - Pig) Dan amperes 

Collector - - - - - - 0.85 URB5 ampere 


*Approximate values. 


APPLICATION 


For additional information or information regarding any specific application, write to the 
Application Engineering Department, Eitel-McCullough, Inc., San Bruno, California. All 
such requests will be handled confidentially and without charge. 
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POWER-AMPLIFIER 


L-BAND KLYSTRON 


The Eimac 4KM3000LQ is a four-cavity, magnetically focused, 


power-amplifier klystron of ceramic and metal. It is designed for per ee 
useat frequencies between 710 and 985 megacycles and will deliver = 
a minimum CW output power of two kilowatts with a minimum power = a 


gain of 25 decibels when operated at 50% collector depression. 


The collector is designed to operate at less than the cathode to 
anode voltage, thereby realizing an improvement in efficiency. 


This klystron employs the Eimac Modulating Anode which provides 
an effective means ofamplitude or pulse modulating the output pow- 
er without changing the beam voltage. Itis also useful as a pro- 
tective device, eitherin conjunction with external circuits, or when 
grounded through a resistor. 


The resonant cavities for the 4KM3000LQ are completed bytuning 
boxes which enclose the cylindrical ceramic windows of the klys- 
tron and all tuning is accomplished outside the vacuum envelope. 
This design permits a wide tuning range and allows external cavity 

oa) loading for broad-band applications. It also permits an unlimited 
’ number oftuning cycles withoutrisk of damageto the vacuum seals, 


Eimac Klystron Amplifier Circuit Assembly H-118, for use with 
the 4KM3000LQ, covers the frequency range of 710 to 985 mega- 
cycles. This assembly includes a klystron supporting structure, 
electromagnetic focusing coils, tuning boxes, output r-f load cou- 
pler and an Eimac SK-100 Air-System Socket. 


CHARACTERISTICS 
ELECTRICAL 
Cathode, Unipotential, Oxide Coated 
Minimum Heating Time bs o - 5 minutes 
Heater: Voltage = = - 5 volts 
Current - - - 33 amperes 
Maximum Starting Current =) OD amperes 
Modulating Anode Capacitance 
(To other electrodes) - - acmaey 4 uuf 
Power Gain (Narrow Band CW) - =) 25 decibels 
Output Power (Narrow Band CW) ~ 2000 watts 
Frequency Range (In H-118 - 710 to 985 megacycles 


Circuit Assembly) 


9 


(Effective 9-1-60) Copyright 1960 by Ejitel-McCullough, Inc. 
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MECHANICAL 
Operating Position - - - - Axis vertical, cathode up 
R-F Coupling 
Input - - - - - - Type "N" coaxial fitting 
Output ~ ~ ~ ~ - - 1-5/8 inch 50-ohm line 
Shipping Weights: 
Klystron Only - - ~ - - 49 lbs (Net); 138 lbs (Gross) 
H-118 R-F Amplifier Circuit Assembly ~ - 327 lbs (Net); 473 lbs (Gross) 
Cooling: 


The 4KM3000LQ is cooled by forced air. At sea level and with inlet air temperature 
of 20°C (68°F) the flow rates tabulated below are sufficient for operation at maximum 
ratings and at maximum collector depression of 50%. 


Cathode (with SK-100 Air-System Socket) - = - - 5cctm 
Penultimate Cavity - - - = =| = = 50" cin 
Output Cavity = - = = ae = - 752ciim 
Collector - - - - - - - - 150 cfm 


Operation at higher altitudes or with higher inlet temperatures requires increased 
volumes of air flow to obtain equivalent cooling. 


MAGNETIC-COIL POWER SUPPLY-REQUIREMENTS 


Prefocus Coil Voltage - - = - _ =) U't0.5.0 volts 
Prefocus Coil Current - - - - - - Zot amperes 
Each of Three Body Coils 
Voltage = = = - = - - Qto 100 volts @® 
Current - - - - - - IU amperes 
Collector Coil Voltage - - - - - = O'tors0 volts 
Collector Coil Current - - = - = =" 0\to lS amperes 
MAXIMUM RATINGS 
D-C BEAM VOLTAGE - = = - - - 10,000 VOLTS 
D-C BEAM CURRENT - = = - - - ORV 50 AMPERE 
D-C FOCUS ELECTRODE VOLTAGE - - - - -500 VOLTS 
COLLECTOR DISSIPATION = = - & - 3000 WATTS 
SEAL TEMPERATURES - = = - - - 175.)  DEGREEDES 


TYPICAL OPERATION - NARROW BAND CW AMPLIFIER - COLLECTOR DEPRESSED 


Frequency - = = ~ = = ra 900 megacycles 
Output Power - - - - - - - 2450 watts 
Driving Power - - - - - se rs 4.0 watts 
Power Gain - - - - ~ - - rap decibels 
D-C Beam Voltage - - = - - - 9000 volts 
D-C Beam Current - - - - _ _ 0.580 amperes 
D-C Collector Voltage (from Cathode) - - - - 4500 volts 
D-C Collector Current - - - - ~ - Oa LO amperes 
D-C Body Current - - - - - = 02370 amperes 
Focus Electrode Voltage - - - - - -200 volts 
Efficiency - - - - - = = 50.0 percent 


For additional information or information regarding any specific application, write to 
Eitel-McCullough, Inc., San Carlos, California. All such requests will be handled 
confidentially. 
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POWER AMPLIFIER 


L-BAND KLYSTRON 


The Eimac 4KM3000LR is a four-cavity, magnetically-focused, power- 
amplifier klystron of ceramic and metal. It is designed for use at frequen- 
cies between 610 and 985 megacycles and under narrow-band conditions 
will deliver a minimum CW output power of 2 kilowatts with a power gain 
of at least 45 decibels. 

This klystron employs the Eimac Modulating Anode which provides an 
effective means of amplitude or pulse modulating the output power without 
changingthe beam voltage. It isalso useful as a protective device, either 
in conjunction with external circuits or when groundedthrough a resistor. 

The resonant cavities for the 4KM3000LR are completed by tuning boxes 
which enclose the cylindrical ceramic windows of the klystron and all 
tuningis accomplished outside the vacuum envelope. This design permits 
a wide tuning range and allows external cavity loading for broad-band 
applications. It also permits an unlimited number of tuning cycles with- 
out risk of damage to the vacuum seals. 

Eimac Klystron Amplifier Circuit Assembly H-125, for use with the 4KM- 
3000LR,covers the frequency range of 610 to 985 megacycles. This assem- 
bly includes a klystron supporting structure, electromagnetic focusing 
coils, tuning boxes, adjustable load couplers for the input, second, pen- 
ultimate and output cavities, and an SK-110 Air-System Socket. 


CHARACTERISTICS 
ELECTRICAL 
Cathode: Oxide Coated, Unipotential 
Minimum Heating Time = = 5 minutes 
Heater : Voltage ( 5%) - - - 5.0 volts 
Current - - - - 31.0 amperes 


Maximum Starting Current 
Typical Power Gain (Narrow Band) 45 db 
Minimum Output Power (Narrow Band) 2000 watts 
Frequency Range (H-125 Assembly) - 610 to 985 Mc 


65.0 amperes 


MECHANICAL 
Operating Position (H-125 Assembly) 
R-F Coupling: 


Vertical, cathode end up 


Input - ~ - - Type "N" 50-ohm receptacle 
Input Cavity Loading ~ - Type "N" 50-ohm receptacle 
Second Cavity Loading - - Type "N" 50-ohm receptacle 
Penultimate Cavity Loading - Type "N" 50-ohm receptacle 
Output ~ ~ - - 1-5/8 inch 50-ohm line 
Cooling: (20° C inlet air at sea level) 
Flow Rate Pressure Drop 
Cathode (with SK-110 Air-System Socket) Se Cum 0.4inch H 9,0 


Penultimate Cavity - - a ot 
Output Cavity - - = a 


50 cfm 0.9 inch H 20 
50> cim 0.9 inch H,0 


Collector - - - - - - 150 cfm 1.8 inches H7O 
Maximum Over-All Dimensions: 

Length - - - - - - 38-1/2 inches 

Diameter - - - - - ~ 5-1/8 inches 
Net Weight - - - - - - 38 pounds 
Shipping Weight (Approximate) = - ~ 90 pounds 


(Effective 10-1-60) Copyright 1960 by Eitel-McCullough. Inc. 
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— det 4KM3000LR 


D-C BEAM VOLTAGE * ~ = 
D-C BEAM CURRENT * = a 
D-C BODY CURRENT (CONTINUOUS) = = 
D-C BODY CURRENT (TUNING ONLY) = = 
FOCUS ELECTRODE VOLTAGE = 
COLLECTOR DISSIPATION os 
TUBE TEMPERATURES ~ = 


MAXIMUM RATINGS 


*These ratings are not to be applied simultaneously. 


MAGNETIC-COIL POWER-SUPPLY REQUIREMENTS 


Prefocus-Coil Voltage - - 
Prefocus-Coil Current - - 
Three Body Coils and Collector Coil in Series: 


Voltage 
Current 


Frequency 
Output Power 
Driving Power 
Power Gain 


D-C Beam Voltage 
D-C Beam Current 
Beam Input Efficiency - - 
D-C Body Current 
D-C Collector Current - - 
Focus-Electrode Voltage - 
Magnetic-Coil Currents «* * 


Prefocus 


TYPICAL OPERATION 


~ OREORS.O 
=) 0 topl 225 


0 to 350 
— (0) ine) 7. 2S 


Narrow-Band, CW Amplifier (In H-125 Circuit Assembly) 


Body Coils and Collector Coil in 


* * Approximate values 


Series - 


KILOVOLTS 
AMPERE 
MILLIAMPERES 
MILLIAMPERES 
VOLTS 

WATTS 
DEGREES C 


volts 
amperes 


volts 
amperes 


megacycles 
watts 

watt 

db 

volts 

ampere 
percent 
milliamperes 
ampere 

volts 


ampere 
amperes 


In the event of loss of driving power, the collector dissipation rating of the 4KM3000LR may 


be exceeded, 


Therefore, the collector should be fitted with a thermal overload device, inter- 


locked with the beam control circuitry, and set to operate at a collector temperature equal to or 
greater than 175° Centigrade. 


For additional information or information regarding any specific application, write to Eitel- 


McCullough, Inc., San Bruno, California. 


All such requests will be handled confidentially. 


Printed in U.S.A. 919 
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EITEL-McCULLOUGH, INC. AKM170,000LA 
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7, ® 
: POWER AMPLIFIER 


L-BAND KLYSTRON 


The Eimac 4KM170, 000LA is a four-cavity, magnetically-focused, 
power-amplifier klystron of ceramic and metal. Itis designed for 
use at frequencies between 325 and 500 megacycles and under nar- 
row-band conditions will deliver a minimum CW output power of 75 
kilowatts with a power gain of at least 45 decibels. 


This klystronemploys the Eimac Modulating Anode which provides 
an effective means ofamplitude or pulse modulating the output pow- 
er without changing the beam voltage. Itis also useful as a pro- 
tective device, eitherin conjunction with external circuits, or when 
grounded through a resistor. 


The resonant cavities for the 4KM170,000LA are completed by 
tuning boxes which enclose the cylindrical ceramic windows of the 
klystron and all tuning is accomplished outside the vacuum enve- 
lope. This design permits a wide tuning range and allows exter- 
nal cavity loading for broad-band applications. It also permits an 
unlimited number of tuning cycles without risk of damageto the vac- 
uum seals. 


Eimac Klystron Amplifier Circuit Assembly H-142 for use with 
the 4KM170, 000LA, covers the frequency range of 325 to 500 mega- 
cycles. This assembly includes a klystron supporting structure, 
electromagnetic focusing coils, tuning boxes, adjustable output 
load coupler, and an Eimac Air-System Socket. The H-142 Klys- 
tron Amplifier Circuit Assembly conforms generally to Military En- 
vironmental Specification MIL-E-4970A (USAF) and the general Mil- 
itary Specification, MIL-E-4158B (USAF), for electronic ground 
equipment. 


CHARACTERISTICS | ' 
ELECTRICAL 
Heater: Voltage (+5%) = - 11 volts 
Current - - - 23 amperes 
Maximum Starting Current ze 50 amperes 
Cathode: EMA, Unipotential 
Heating Time = - 5 minutes 
Getter (Operating): 
Voltage (Nominal) - - shag volts 
Current - - - 36 amperes 
Power Gain: (Narrow-Band) - - 45 decibels 
Minimum Output Power (CW) S77 Snoo0 watts 
Frequency Range (H-142 Circuit 325 to 500 megacycles 
Assembly) 


(Effective 10-1-60) Copyright 1960 by Eitel-McCullough, Inc. 


ith det 4KM170,000LA 


MECHANICAL 
Operating Position ~ - - - - Vertical, cathode end up 
R-F Input Coupling - - - - - Type "N" coaxial fitting 
R-F Output Coupling - - ~ - - 50-ohm, 6 1/8" line 
Weight (Tube Only) ~ = ~ ~ - 196 pounds 
Shipping Weight (Approximate) - - - 410 pounds 
Cooling: Water or 60% Ethylene-Glycol Solution and Forced Air 
Flow Rate Pressure Drop 
Cathode = = = < Ss eS UCCINeALT, 1 inch H27O 
Output Cavity - = = ~ *50 cfm air 6 inches H7O 
Five Drift-Tube sections in series = a 10 gpm See curves 
Collector - - S ~ = 50 gpm See curves 
MAXIMUM RATINGS 
D-C BEAM VOLTAGE = - - - = 35 KILOVOLTS 
D-C BEAM CURRENT - - - - - 5 AMPERES 
D-C FOCUS ELECTRODE VOLTAGE - - - -1000 Wiis be 
D-C BODY CURRENT - - - - - 250 MILLIAMPERES 
COLLECTOR DISSIPATION - - - - 170 KILOWATTS 
A-C GETTER CURRENT - - - - - 50 AMPERES 
SEAL TEMPERATURES - - - - ~ WAS) DEGREES C 
MAGNETIC-COIL POWER-SUPPLY REQUIREMENTS 
Min Max. 
Prefocus Coil: Voltage - - - <aiy 0 psa volts 
Current - - - - Q 2 amperes 
Each of Three Body Coils 
Voltage - - ae - 0 25 volts 
Current - = - - 0 15 amperes 
Collector Coil: Voltage - - - - 0 25 volts 
Current - - - - 0 6 amperes 
TYPICAL OPERATION, CW AMPLIFIER 
Frequency - - - - 325 400 500 megacycles 
Output Power - - - - 155 80.5 77 kilowatts 
Driving Power - - - - thts: UES Ga5 watt 
Power Gain - - - - 49.7 DZone Pals decibels 
Power Input - - - - 185 185 185 kilowatts 
D-C Beam Voltage - ~ - 35 35 35 kilovolts 
D-C Beam Current - - - yeaa: 5425 5.28 amperes 
Beam Efficiency - - - 40.8 43.5 Ay, percent 
D-C Body Current - ~ ~ 220 190 210 milliamperes 
D-C Collector Current - - - 5.06 5.09 Diels amperes 
Focus Electrode Voltage - - -400 -400 -400 volts 


*At Sea Level with 20° C inlet air temperature. 


For additionalinformation or information regarding any specific application, write to Eitel- 
McCullough, Inc., San Bruno, California. Allsuch requests will be handled confidentially. 
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INNER HEATER =r 


an CATHODE TERMINAL 


SEE DETAIL ‘A’ —— 


DIMENSIONAL DATA 


NOM. 
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DETAIL 'A' 
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INPUT CAVITY 
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SECOND CAVITY 


SECTION A-A 


THIRD CAVITY (H) 
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OUTPUT CAVITY 
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SECTION B-B eG 


4KM170,000LA OUTLINE DRAWING 


COLLECTOR COOLER 


GETTER TERMINAL 


COLLECTOR TERMINAL 
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The Eimac 4KMP 10, 000LF is a four-cavity, magnetically focused, pulse- 
amplifier klystron of ceramic and metal. It is designed for use at frequen- 
cies between 570 and 630 megacycles and will deliver a minimum pulse 
output power of 200 kilowatts attwo percent duty, or 400 kilowatts at one 
percent duty, with an average power of four kilowatts. Nominal power 
gain is 57 db. 

This klystron employs the Eimac Modulating Anode which provides an 
effective means of pulse modulating the output power without changing the 
beam voltage. A modulating anode voltage of approximately one half the 
beam voltage is sufficient to realize full rated pulse output power. 

The resonant cavities for the 4KMP10,000LF are completed through 
tuning boxes which enclose the cylindrical ceramic windows of the klys- 
tron and all tuning is accomplished outside the vacuum envelope. This 
design permits a wide tuning range, and allows external Cavity loading 
for broad-band operation. It also permits an unlimited number of tuning 
cycles without risk of damage to the vacuum seals. 

Eimac Klystron Amplifier Circuit Assembly H-127, for use with the 
4KMP10,000LF, covers the frequency range of 570 to 630 megacycles. 
This assembly includes a klystron supporting structure, electromagnetic 
focusing coils, tuning boxes, adjustable output load coupler, and an Eimac 
SK-1200 socket. 


CHARACTERISTICS 
ELECTRICAL 

Heater: Voltage (+5%) - - - 11 volts 
Current (Normal) - - - 22 amperes 
Maximum Starting Current - - 50 amperes 

Cathode: Unipotential, Oxide Coated 
Heating Time ~ - - 10 minutes 
Getter (Operating): Voltage (Nominal) - CHAD volts 
Current - - - 36 amperes 
Maximum Starting Current 50 amperes 
Power Gain: (Narrow Band) - ~ - Sify decibels 

Output Power: 

2% Duty 7 - - - - 200 kilowatts 
1% Duty - - - - - 400 kilowatts 
Average - - - - - 4 kilowatts 
Frequency Range = me = 570 to 630 megacycles 


Capacitance between Modulating Anode and all other Tube Elements: 


Maximum - _ = = - 60 micromicrofarads 
Typical ~ ~ - ~ - 37 micromicrofarads 


(Effective 10-1-60) Copyright 1960 by Ejitel-McCullough. Inc. 
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PULSE AMPLIFIER 
L-BAND KLYSTRON 


Sine} 4KMP10,000LF 
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MECHANICAL 
Operating Position - - - - - Axis Vertical Cathode down (in oil) 
R-F Input Coupling - - - - = Type N Coaxial Fitting 
R-F Output Coupling - - - - - WR1500 Waveguide 
Weight (Tube only) - - - - - 140 pounds 


Cooling: Forced Air and Oil 
Cathode (With SK-1200 socket) - oil 


Flow Rate Pressure Drop 
Body - - - - - - *100 cfm air l inch HzO 
Output Cavity - - - - - *50 cfm air 1 inch H2O 
Collector 7i)/= = = = 3 = *400 cfm air z2.9 inches HzO 


MAGNETIC-COIL POWER-SUPPLY REQUIREMENTS 
(Eimac H-127 Klystron Amplifier Circuit Assembly) 


Min. Max. 

Prefocus Coil: Voltage (dc) - ~ - 0 40 volts 

Current (dc) - - ~ 0 PS amperes 
Each of Five Body Coils: 

Voltage (dc) - - - 0 40 volts 

Current (dc) - ~ ~ 0 125 amperes 

MAXIMUM RATINGS 

D-C BEAM VOLTAGE = - - = - 70 KILOVOLTS 
PEAK D-C BEAM CURRENT = = = - aebes AMPERES 
PEAK MODULATING ANODE VOLTAGE om - - 44 KILOVOLTS 
AVERAGE D-C BODY CURRENT = = = = 15 MILLIAMPERES 
COLLECTOR DISSIPATION - a ~ - 10 KILOWATTS 
PULSE LENGTH = = = = - 60 MICROSECONDS 
SEAL TEMPERATURES ~ = = = a 175 DEGREES C 
A-C GETTER CURRENT = = = ~ = 50 AMPERES 


TYPICAL OPERATION, NARROW BAND PULSE AMPLIFIER 


Frequency - - = - = - 600 megacycles 
Peak Output Power = - i ce - 466 kilowatts 
Average Output Power - - = - - 4.66 kilowatts 
Peak Driving Power - - = = = 0.8 watts 
Power Gain = - = = ~ - 57.4 decibels 
D-C Beam Voltage - = - - - 65 kilovolts 
Average D-C Beam Current - = - - 165 milliamperes 
Peak D-C Beam Current - - = rs = L625 amperes 
Peak Modulating Anode Voltage - - - - 32 kilovolts 
D-C Body Current (Average) - e: = - 925 milliamperes 
D-C Collector Current (Average) - ~ - 156 milliamperes 
Beam Input Efficiency (Average) - - - 43.4 percent 


MAGNETIC-COIL CURRENTS (H-127 Circuit Assembly) 


Prefocus Coil - = = = - - 129 amperes 
First Body Coil - - - - - - 6.3 amperes 
Second Body Coil ~ - ~ = - - 725 amperes 
Third Body Coil - - a - - - Hed amperes 
Fourth Body Coil - - - - - - Brn amperes 
Fifth Body Coil - ad = - = - stg amperes 


*At Sea Level with 20° C inlet air temperature. 


Por additional information or information regarding any specific application, write to Eitel- 
McCullough, Inc., San Bruno, California. All such requests will be handled confidentially. 
Printed in U.S.A. 585 
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POWER-AMPLIFIER 
L-BAND KLYSTRON 


The Eimac 6K50,000LQ is a six-—resonant—cavity, magneti- 
cally focused, cascade amplifier klystron designed pri- 
marily for CW high-power, broad—band communication service 
in the frequency range of 720 to 980 megacycles. 


When tuned for narrow-band operation, this tube type 


will provide 10 kilowatts of CW r—f oufput power with a 
power gain of more than 50 db. When tuned for broad-band 
operation, this tube type wil! provide more than 6 kilo 


watts of CW r—f output power with a power gain of more 
than 30 db and bandwidths of 15 to 20 megacycles between 
the 3-db power points 


The resonant cavities of the Eimac 6K50,000LQ have cy-— 
lindrical ceramic windows and are completed by tuning 
boxes external to the tube. Klystron amplifier circuit 
assemblies designed for use with this tube provide the re-— 
quired external tuning boxes, magnetic focusing frame, and 
magnetic focusing coils. Such circuit assemblies also 
provide both input and output coaxial—type radio-frequency 
fittings. In addition, these circult assemblies include 
an air—system socket which provides for cooling and mak— 
ing connections to the electron—gun portion of the tube. 


CHARACTERISTICS 
ELECTRICAL 


Filament: Tungsten 


Voltage - ~ - 8.0 volts 
Current - - - 40 amperes 
Maximum Starting Current ~ 80 amperes 
Mintmum Warm—Up Time — ~ 30 seconds 
Cathode: Unipotential, Bombardment Heated 
Voltage - - - 2280 OF VOLTS 
Current - - a O./7 ampere 
Power — - - - 1596 watts 
» Frequency Range -—- - - 720 to 985 mc 
MECHANICAL 
Operating Position - Vertical, cathode end up 
Recommended Socket = - = Eimac SK-| 10 
R—F Coupling: 
Input - - Type "N'" coaxial fitting 
Output — - 3 |/8-inch coaxial line 
Approximate Weights: 
Net - ~ — = 63 pounds 
Shipping - - - 390 pounds 


(Effective 5-2-58) Copyright 1958 by Eitel-McCullough, Inc. > Indicates change from sheet dated 2-10-58 
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COOLING REQUIREMENTS 


Volume Pressure Drop 
Cathode (With Eimac SK—I10) - - 52 cfm air 5 inches H20 
Fifth Cavity (Broad-Band Applications Only) == DORCEM (At i 1.5 inches H20 
Output Cavity - ~ ~ ~ - 50 cfm air 1.5 inches H,0 
Drift—Tube Jackets (Series Connected) — | gpm water Lie psi 
Collector Assembly ~ ~ ~ 25 gpm water 2B pss 
MAX IMUM RATINGS 
D—C BEAM VOLTAGE ~ ~ ~ ~ ae 20 MAX. KILOVOLTS 
D—C BEAM CURRENT - - ~ - ~ 25 MAX. AMPERES 
D-—C BODY CURRENT (CONTJNUOUS) — - = - O.! MAX. AMPERE 
D-—C BODY CURRENT (TUNING ONLY) ~ - - O.15 MAX. AMPERE 
D—C FOCUS-ELECTRODE VOLTAGE -— = - - -—500 MAX. VOLTS 
BOMBARDED CATHODE : 
> VOLTAGE - ~ - - - 2400 MAX. VOLTS 
CURRENT - - ~ - = O.75 MAX. AMPERE 
POWER — ~ - ~ - 1600 MAX. WATTS 
COLLECTOR DISSIPATION — _ ~ ~ - 5O MAX. KILOWATTS 
TYPICAL OPERATION 
Frequency - ~ - ~ - 880 880  megacycles @ 
Output Power ~ - - ~ 6.4 9 kilowatts 
Bandwidth (3—db power alas ~ - ~ 20 15  megacycles 
Driving Power — ~ - - - Vo, 265 watts 
Power Gain ~ ~ - _ ~ 35.6 35.9 db 
D—C Beam Voltage - - _ ~ ia, 19.5 kilovolts 
D—C Beam Current - - - - 1.88 2-30 amperes 
Beam Input Power - ~ ~ - 31.96 44.85 kilowatts 
Beam—Power Efficiency — - - - 20 20 percent 
D-—C Body Current - - - - 50 50 milliamperes 
D-—C Collector Current - - - - 1.83 Zee? amperes 
D-C Focus—Electrode Voltage - - - -|75 -200 volts 
Filament Voltage - - - - 8 8 volts 
Filament Current - - - - 40 40 amperes 
Bombarded Cathode: 
Voltage - - ~ ~ 2280 2280 volts 
Current _ _ _ - 0.7 0.7 ampere 
Power — - - - - 1596 1596 watts 
» Collector Dissipation - - - - 24.7\ 34.88 kilowatts 


APPLICATION 


For additional information or Information regarding a specific application, 
write to the Application Engineering Department, Eitel-McCullough, Inc., San 
Bruno, California. All such requests will be handled confidentially and with— @ 
out charge. 


> Indicates change from sheet dated 2-10-58 Printed in U.S.A, 45975 


klystrons > 


Look in the general section for--- 


Your nearest distributor of modern, fully guaranteed Eimac 
electron tubes and electron tube accessories. 


Your nearest Eimac Field Engineer, who stands ready to 
give you immediate engineering assistance, information 
on deliveries and prices, or provide other information not 
found in the catalog. 


Eimac tube type numbering system. 
Tube Replacement Chart. 


Prices on Eimac products. 


IMPORTANT EIMAC “EXTRAS” 


Application Engineering. The Eimac Application Engineering Department is available at 
all times for consultation. New tube operating techniques are continually being explored, tested 
and proved by Eimac engineers, whose combined knowledge and experience are at your service. 
Additional contributions by this Eimac department are its Application Bulletins, a service which 
you receive without obligation. 


Field Engineer ing. Serving as an extension of the Application Engineering Department out- 
side the Eimac plant, Eimac Field Engineers cover the United States, operating out of offices in 
major cities. They will help you personally with experimental work, problems of technique, etc. 
Engineers from Eitel-McCullough, Inc. are available, too, for field consultation throughout the 
country. As Eimac tubes are world renowned, the same services extend to various countries over- 
seas through the Eimac Export Department. 
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TENTATIVE DATA 


® | POWER-AMPLIFIER 


L-BAND KLYSTRON 


The Eimac 3K2500LX is a ceramic and metal, three cavity, mag- 
netically focused, power-amplifier klystron designed for use at 
frequencies between 980 and 1200 megacycles. It will deliver a 
minimum CW output power of one kilowatt with a power gain of 
more than 25 db. 


The resonant cavities of the 3K2500LX have cylindrical ceramic 
windows and are completed by tuning boxes external to the tube. 
This design permits a wide tuning range, and allows repeated tun- 
ing cycling without damage to vacuum seals. 


An Eimac Klystron Amplifier Circuit Assembly (Catalog Number 
H-114) has been designed for use with this tube. The klystron 
must not be operated in any other circuit assembly without design 
guidance and final approval by Eitel-McCullough, Inc. 


CHARACTERISTICS = 
a ELECTRICAL m 
@ Cathode: Unipotential, Oxide Coated 

Minimum Heating Time - - 5 minutes 
Heater: Voltage - - - - hess volts 

Current - - - = 5.8 amperes 

Maximum Starting Current - - 15 amperes 
Power Gain - = - - - ZS db 
Output Power - - - - - 1000 watts 
Frequency Range ~ - - 980 to 1200 mc 

MECHANICAL 

Operating Position* - - = - Axis vertical 
R-F Coupling: 

Input - - - Type "N" coaxial fitting 

Output - - 1 5/8-inch 50-ohm air line 
Cooling (See Application) - - - Forced air 
Net Weight - - - - - - 22 pounds 
Shipping Weight (Approximate) - ~ - 80 pounds 
Maximum Over-All Dimensions: 

Length - - - - 25 7/8 inches 

Diameter - ~ - - 5 1/8 inches 


MAGNETIC-COIL POWER-SUPPLY REQUIREMENTS (Using H-114 Coils) 


Prefocus-Coil Voltage - - - - - - O70" 35 volts 

Prefocus-Coil Current - - - - - - Oto. 15,0 ampere 
@ Body-Coil Voltage - - - - - - 0 to 165 volts 
: Body-Coil Current - - - - - - 0to2.5 amperes 


*Cathode end up when installed in the Eimac H-114 circuit assembly. 
(Effective 9-15-58) Copyright 1958 by Eitel-McCullough, Inc. 
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MAXIMUM RATINGS 


D-C BEAM VOLTAGE = = = - = = 7000 MAX, VOLTS 
D-C BEAM CURRENT = = = = = ~ 600 MAX. MA 
D-C BODY CURRENT (CONTINUOUS) 60 MAX, MA 
D-C BODY CURRENT (TUNING ONLY) 90 MAX, MA 
D-C FOCUS-ELECTRODE VOLTAGE -100 MAX. VOLTS 
COLLECTOR DISSIPATION = = — = = 2500 MAX, WATTS 


TYPICAL OPERATION 


NARROW-BAND CW AMPLIFIER (In H-114 Circuit Assembly) 


Frequency = = = = - - 1000 1000 megacycles 
Output Power = = = = = 830 1320 watts 
Driving ee Ow Cras a = = = = = Z 2 watts 
Power Gain 2 = = = = = 26,1 23.2 db 
D-C Beam Voltage - - - - - 6000 7000 volts 
D-C Beam Current - - - - ~ 350 455 milliamperes 
Beam Input Power - - - - - 2100 3180 watts 
Beam Power Efficiency - - - - - oh ths} 41.4 percent 
D-C Body Current - - - - - 40 30 milliamperes 
D-C Collector Current - - - - - S0 425 milliamperes 
Collector Dissipation* - - - - - 1030 1650 watts 
Focus-Electrode Voltage - - - - - -100 -100 volts 
Heater Voltage - - - - - - eo Wiese volts 
Heater Current - - - - = - yas eats! amperes 


Magnetic-Coil Currents:* 
Prefocus - - - - = - 0. 
Body - - ~ - ~ - - 2 


ampere 
amperes 


* Approximate values. 
APPLICATION 


Cooling--When the 3K2500LX is operated at sea level, with an ambient air temperature of 
less than 30° C (86°F), the cathode will normally require only convection air cooling. At 
higher altitudes or temperatures, forced-air cooling must be used to maintain the temper- 
ature of the metal button at the cathode end of the tube below 150°C. 

With a maximum ambient temperature of 25° C (779 F) and at sea level, the air-flow 
rates tabulated below are sufficient for operation at maximum ratings. 


Output and Middle Cavities (Combined) 50 cfm 
Collector 150 cfm 


At higher temperatures or altitudes, the air-flow rate must be increased to obtain equiv- 
alent cooling. 

Body cooling is normally provided by the escaping air from the tuning boxes. However, 
if the ambient air temperature exceeds 30° C, forced air will also be required on the body 
cooling fins. 


Special Applications--If it is desired to operate this tube under conditions not covered by 
this data sheet or if more information is required, write to the Application Engineering 
Department, Eitel-McCullough, Inc., San Carlos, California. 
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3K250056 


POWER-AMPLIFIER 
S-BAND KLYSTRON 


EITEL-McCULLOUGH, INC. 


S A N B.R  UeN .O os CA. kL ler Oo Ry NIA 


The Eimac 3K2500SG jis a ceramic and metal, three-cavity, 
magnetically focused, power—amplifier klystron designed pri- 
marily for communication service in the frequency range of 
1700 to 2400 megacycles. It will deliver @ minimum CW output 
power of one kilowatt throughout this range with a power gain 
Grea dD. 

The resonant cavities of the 3K2500SG are an integral part 
of the tube structure and are completed and tuned outside the 
vacuum envelope. This design allows repeated tuning cycling 
without damage to vacuum seals. 

An Eimac Klystron Amplifier Circuit Assembly (Catalog Num— 
ber H-113) has been designed for use with this tube type. This 
assembly includes an electromagnetic frame and coils, an ad— 
justable load coupler, an air manifold, and an Eimac SK-200 
Air—System Socket. 


CHARACTERISTICS 


BLECTRUCAL 
Cathode: Oxide Coated, Unipotential 
€a Heater: Voltage - ~ ~ ee DEE V.O.LI-S 
Current o ~ - 5.5 amperes 
Output Power - - - 1000 watts 
Power Gain - ~ ~ ~ 25 db 
Frequency Range = ~ 1700 to 2400 mc 


MAGNETIC-COIL POWER-SUPPLY REQUIREMENTS (Using H=113 Circuit Assembly) 


Prefocus-—Coil Voltage - ~ = ~ - - O° to 25 volts 
Prefocus—Coi! Current - ~ ~ ~ - - Oto | ampere 
Body—Coil Voltage ~ ~ ~ ~ 50 to 100 volts 
Body—Coil Current - ~ - - - - 2 to 4 amperes 
Collector—Coil Voltage - ws ~ ~ - ~.O°to 10°" “vohrs 
Collector-—Coil Current _ - ~ ~ - 0 to 3 amperes 
MECHANICAL 

Operating Position* - - ~ ~ _ ~ Axis vertical 
Recommended Socket ~ ~ - _ ~ - Eimac SK-200 
R-F Coupling: 

|nput - - - ~ - - - —- BNC 

Output (From load coupler) - — RETMA | 5/8-inch 50-ohm air line 
Cooling (See back page) ~ - - ~ - - Forced air 
Net Weights: 

Tube Only - _ - - - - - 28 pounds 

Tube and Circuit Assembly -— ~ ~ - 143 pounds 
Shipping Weights: (Approximate) 

Tube Only - = - ~ ~ 130 pounds 

@) Circuit Assembly Only ~ - = - 145 pounds 


* Cathode end up when installed in Eimac H=-1!3 Circuit Assembly. 


(Effective 4-22-58) Copyright 1958 by Eitel-McCullough, Inc. 
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COOL ING 


The cathode of the 3K2500SG requires no forced—air cooling if operated under 
conditions where the ambient air temperature is 30° C or less. In installations 
where the ambient air temperature exceeds 30° C, enough air must be used to main-— 
tain the temperature of the metal button at the cathode end of the tube below 
150° C. A short piece of 3/8-inch tubing, bleeding air from the drift—tube air— 
supply inlet tube and directed at the cathode button, will ordinarily supply 
sufficient cooling. 

With an ambient air temperature of 30° C and at sea level, minimum air-—flow 
requirements and approximate pressure drops for the drift tubes and collector 
cooler are: 


Flow Rate Pressure Drop 
Drift Tubes 100 cfm 23 inches H90 
Collector 100 cfm 1.5 inches H50 


NOTE: Since some of the air used to cool the drift tubes is channeled through 
the r-f cavities by means of screened doors, the air supply must be well filtered 
to avoid the deposit of dirt and metal particles within the cavities. 


MAX IMUM RAT 1 NGS 


D-—C BEAM VOLTAGE ~ - ~ - ~ - 7000 MAX. VOLTS 
D—C BEAM CURRENT — ~ - ~ - - 600 MAX. MA 
D—C BODY CURRENT (CONTINUOUS ) - - ~ - 60 MAX. MA 
D—C BODY CURRENT (TUNING ONLY) - - ~ = 90 MAX. MA 
FOCUS—ELECTRODE VOLTAGE - ~ - - - -—!00 MAX. VOLTS 
COLLECTOR DISSIPATION ~ ~ - ~ 2500 MAX. WATTS 


TYPICAL OPERATION In Eimac H-113 Circuit Assembly 


Frequency -— - - - ~ 1700 2400 megacycles 
Output Power - _ - - eo) 1.3 kilowatts 
Driving Power ~ ~ ~ - 4 4 watts 
Power Gain — ~ - ~ - 25 25 _ db 
D—C Beam Voltage -— ~ ~ ~ 7 7 ki tovolts 
D-—C Beam Current - - - - 570 570 milliamperes 
Beam Input Power -— = - - 4 4 ki lowatts 
Beam Power Efficiency ~ - - 33.8 30./7 percent 
D—C Body Current ~ ~ - - 30 50 milliamperes 
D-C Collector Current ~ - - 540 520 milliamperes 
Focus-Electrode Voltage -— ~ ~ ) 0 volts 
Heater Voltage ~ _ os 7.5 ao volts 
Heater Current - - - - 55D Da amperes 
Prefocus—Coil Voltage = - ~ 14 14 volts 
Prefocus—Cof| Current ~ ~ - 0.4 0.4 ampere 
Body-—Coil Voltage — ~ - - O13 ded volts 
Body—Coil Current — ~ _ - 35 35 amperes 
Collector—Coil Voltage = - - 6 6 volts 
Col lector—Coi! Current - - - 1.5 1.5 amperes 
APPLICATION 


If it is desired to operate this tube under conditions not covered by this 
data sheet or if more information is required, write to the Application Engineer- 
Ing Department, Eitel-McCullough, Inc., San Bruno, California. 


Printed in U.S.A. 45270 
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POWER-AMPLIFIER 


L-BAND KLYSTRON 


The Eimac 3K3000LQ is a ceramic and metal, three-cavity mag- 
netically focused, power-amplifier klystron designed for use at 
frequencies between 610 and 985 megacycles. It will deliver a 
minimum CW output power of two kilowatts with a power gain of 
more than 25 db. 

The resonant cavities for the 3K3000LQ are completed through 
the cylindrical ceramic windows of the klystron and all tuning is 
accomplished outside the vacuum envelope. This design permits a 
wide tuning range and allows repeated tuning cycling without 
damage to vacuum seals. 

An Eimac Klystron Amplifier Circuit Assembly (Catalog Number 
H-102) has been designed for use with this tube and covers the 
frequency range of 720 to 985 megacycles. Other frequency ranges 
can be provided if required. The klystron must not be operated in 
any other circuit assembly without design guidance and final ap- 
proval by Eitel-McCullough, Inc. 


CHARACTERISTICS 
ELECTRICAL 


Cathode: Unipotential, Oxide Coated 


Minimum Heating Time - - 5 minutes 
Heater: Voltage - - - - 5.0 volts 
Current - - - - 31 amperes 
Maximum Starting Current - - 60 amperes 
Power Gain - - - - 25 db 
Output Power - - - - 2000 watts 
Frequency Range (In H-102 Assembly) - 720 to 985 mc 


MECHANICAL 


Operating Position* 
R-F Coupling: 


Axis vertical 


Input ae - - Type "N" coaxial fitting 

Output - - 1 5/8-inch 50-ohm air line 
Net Weight - - - - - 32 pounds 
Shipping Weight (Approximate) - - 115 pounds 
Maximum Over-All Dimensions: 

Length ~ ~ ~ - 34 1/8 inches 

Diameter - - - - 5 1/8 inches 


*Cathode end up when installed in H-102 circuit assembly. 


MAGNETIC-COIL POWER-SUPPLY REQUIREMENTS (Using H-102 Coils) 


Prefocus-Coil Voltage - - - - - 0 to 59 volts 
Prefocus-Coil Current - - - - - Oto 1.5. amperes 
Each of Two Body Coils:** 
Voltage - - - - - ~ 0 to 150 volts 
Current - - - ~ - - O.tor2to amperes 


**These coils may be operated series connected with a slight decrease in beam efficiency. 


(Effective 6-6-58) Copyright 1958 by Ejitel-McCullough, Inc. 
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MAXIMUM RATINGS 


D-C BEAM VOLTAGE 7 mt = = = = 9000 MAX, VOLTS 
D-C BEAM CURRENT * S = - ae = 750 MAX, MA 
D-C BODY CURRENT (CONTINUOUS) ~ = = = 75 MAX, MA 
D-C BODY CURRENT (TUNING ONLY) - = = = 100 MAX, MA 
D-C FOCUS-ELECTRODE VOLTAGE = = = = -500 MAX, VOLTS 
COLLECTION DISSIPATION = = oe = = 3000 MAX, WATTS 


TYPICAL OPERATION 
NARROW-BAND CW AMPLIFIER (In H-102 Circuit Assembly) 


Frequency - - - - - 850 850 megacycles 
Output Power - - - - - 1300 2790 watts 
Driving Power —- ~ - “ - 4 10 watts 
Power Gain - - - ~ ~ Coa 24.4 db 
D-C Beam Voltage - - - - 7000 9000 volts 
D-C Beam Current - - - - 375 580 #milliamperes 
Beam Input Power - - - ~ 2625 5220 watts 
Beam Power Efficiency - ~ - ~ 49.5 53a) percent 
D-C Body Current - - - - 30, 30 milliamperes 
D-C Collector Current - - - - 345 550 #£=milliamperes 
Collector Dissipation* - - - - 1535 2160 watts 
Focus-Electrode Voltage - - ~ ~ -200 -200 volts 
Filament Voltage - - - - s2U 520 volts 
Filament Current - - = - tie oa amperes 
Magnetic-Coil Currents:* 

Prefocus - - - - - 0.48 dies ampere 

First Body - - - - ~ Zoe Zio amperes 

Second Body -— - ~ ~ - aii! Zals amperes 


*Approximate values, 
APPLICATION 


Cooling--The 3K3000LQ is cooled by forced air. At sea level and with an inlet air tem- 
perature of 20° C (68° F), the flow rates tabulated below are sufficient for operation at 
maximum ratings. Corresponding pressure drops, in inches of water column, are also 
listed to allow the effective measurement of air flow in the field without elaborate test 
equipment. 


Cathode (With SK-100 Socket) 5 cfm 0.4 inch H2O 
Output Cavity 50 cfm 1.0 inch H2O 
Collector 150 cfm 1.6 inches H20 


Operation at higher altitudes or with higher inlet air temperatures requires increased 
volumes of air flow to obtain equivalent cooling. 

Since the collector dissipation rating of the 3K3000LQ may be exceeded in the event of 
a loss of driving power, the coilector should be fitted with a thermal overload for maxi- 
mum protection. This device should be set to operate at 175° C and installed in the 
beam-voltage supply circuit. The sensing element for this overload should be located on 
the input section of the collector body at the point indicated on the outline drawing. 


Special Applications--If it is desired to operate this tube under conditions not covered by 
this data sheet or if more information is required, write to the Application Engineering 
Department, Eitel-McCullough, Inc., San Carlos, California. 
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The Eimac 3K50,000LA, 3K50,000LF and 3K50,000LQ are ceramic and metal 
three-cavity, magnetically focused, power-amplifier klystrons. Although intended pri- 
marily for UHF television broadcast service, these klystrons cover the frequency range 
of 365 to 985 megacycles when used with appropriate Eimac Klystron Amplifier Circuit 
Assemblies. Circuit assemblies include the necessary magnetic frame and coils, ex- 
ternal tuning boxes, adjustable load coupler, and SK-110 Air-System Socket. 

Each klystron type, when tuned for narrow-band CW operation, will deliver a 
minimum output power of 10 kilowatts with a power gain of 25 db. In television 
visual service, each klystron type will provide more than 12 kilowatts of peak syn- 
chronizing output power with a power gain of 20 db. 

Resonant cavities for these UHF klystrons are completed through the cylindrical 
ceramics of the klystron and all tuning is accomplished outside the vacuum envelope. 
This design permits a wide tuning range and allows repeated tuning cycling without 
damage to vacuum seals. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Filament: Pure Tungsten 
AE SE i hn a a 8.0 volts 
Current - - - - - - - - = - - - 40 amperes 
Maximum Starting Current - - . ° - - - - - 80 amperes 
Cathode: Unipotential, Bombardment Heated 
Voltage - - - - - - - - - - - - 2100 volts 
Current - - - - - - . - - - - - 0.66 ampere 
Power - - - - - - - - - - - - 1400 watts 
Power Gain: Narrow-Band CW or FM . . - - 5 - - - - 25 db 
Television Visual Service - - - - - - - - - - 20 db 
Output Power: 
Narrow-Band CW or FM - - - - - - - : - 10,000 watts 
Television Visual (Peak Synchronizing Level)  - - - - - 12,000 = watts 
Frequency Range Using Standard Eimac Circuit Assemblies* 
Klystron Type Circuit Assembly Frequency Range 
3K50,000LA_ - - - - H-108 - . - - 400 to 600 me 
3K50,000LF_  - - - - H-109A_ - - - - 570 to 660 mc 
3K50,000LF_ - - - eae - - ~ - 650 to 720 mc 
3K50,000LQ_ - - - - H-111 - . - - 720 to 985 mc 


*Eimac circuit assemblies for these klystrons covering other frequency ranges between the limits 
of 365 and 985 megacycles may be obtained on special order. 


MECHANICAL 


Operating Position - 


s - Axis vertical* 
Cooling (See "Application'’) 


- - - Water and forced air 
R-F Input Coupling - - - - Type "N" coaxial fitting 
R-F Output Coupling - - Standard 3!/g-inch 50-ohm air line 
Maximum Over-All Dimensions: Klystron Type Ae eee Gs 


Length - - - - - - - - - - 51/4 4934 397% inches 
Diameter - : - - - - - - = - Big = 5/g_ Ss 5"/g__ inches 
Net Weight - - -  - - - - 53 51 48 pounds 


150 140 130 pounds 


Shipping Weight (Approximate) - 
*Cathode end up when installed in standard Eimac circuit assemblies. 
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POWER-AMPLIFIER 
L-BAND KLYSTRONS 
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3K50,000LF 
KLYSTRON 


20 MAX. KILOVOLTS 
2.5 MAX. AMPERES 
150 MAX. MA 
250 MAX. MA 

—500 MAX. VOLTS 


2400 MAX. VOLTS 
750 MAX. MA 
1600 MAX. WATTS 
50 MAX. KILOWATTS 


Supersedes sheet dated 8-17-53. 


3K50,000LA 
— 3K50,000LF 
3K50,000L® 


TYPICAL OPERATION 


R-F LINEAR AMPLIFIER Television Visual Service 
(In accordance with United States Federal 
Communications Commission Standards) 


Frequency . - - - - . - - - ° - - - - - - - - . - 640 megacycles 
Peak Synchronizing Level (80% of Saturation Power) 
Output Power - - . - - - - : . - - - - - : - - - - 12 kilowatts 
Driving Power - - - : - - - - - - - - - - - - - - - 55 watts 
Power Gain - - - - - - - - - - - - - - : - - - - - 23 db 
Efficiency - - - - - - - - - - - . - - - - - - - - 32.4 percent 
Black Level 
Output Power - - - . - - - - - - - - - - - - - - hy kilowatts 
Driving Power - - - - - - - . . - - - - - - - - - - 33 watts 
Power Gain - - : - - . - - - - - - - - - - - - - 23 db 
Efficiency - - - - - - - - - - - - - - - - - - - =e 925 percent 
D-C Beam Voltage - - - - - - - - - - - - - - - - - - - 17.2 kilovolts 
D-C Beam Current - - - - - . - - . . - - - - . - - - - 2.15 amperes 
D-C Body Current - - - - - - - - - - - - - - - - - - - 100 milliamperes 
D-C Collector Current’ - - - - - - - - - - - - - - - - - - 2.05 amperes 
D-C Focus-Electrode Voltage - - - - - - - - - - - - - - - - - 0 volts 
Bombarded Cathode: 
Voltage* - - - - - - - - . - - - - - - - - - - - 2100 volts 
Current* - - - - - . . - - - - - - - - - - - - - 660 milliamperes 
Power - - - - - - - - - . - - - - - - . - - - - 1400 watts 


Magnetic-Coil Currents:* 


Prefocus - - - - : - - - - - - - - - = - - - - =0.8 ampere 
First Body - - - - - - - - - - - - - : = - - - - ee Le, amperes 
Second Body - - - - - . - - - - = . - - - : = = eee 2:5 amperes 
Collector - = = - - - - - - - : = - = - = = . - = 1 ampere 


*Approximate values. 


NOTE: Driving power includes the power required to overcome losses inserted for broad-band operation. 


R-F AMPLIFIER Television Aural Service or Narrow-band CW 


Frequency - - - - - - - - - - - - - - - - - - - - 640 megacycles 
Output Power - - - - - - » - - . - - - - - - - - - SNOB kilowatts 
Driving Power - - - - - - - - - - - - - - - ° - - - - 17 watts 
Power Gain - - - - - - - - - . - - - - . - - - - - 28 db 
Efficiency - - - Se - - - - ~ - - - - - - - - - - 42.2 percent 
D-C Beam Voltage - - - - - - - - - - - - - - - - - - - 15 kilovolts 
D-C Beam Current - - - - - - - - - - . - - - - - - - =) 1.65 amperes 
D-C Body Current - - . - - : - - - - - - - - - - - - . 90 milliamperes 
D-C Collector Current - - - - - - - - - - - - - - - - - - 1.56 amperes 
D-C Focus-Electrode Voltage - - - - - - - - - - - - = - : : - 0 volts 
Bombarded Cathode: 
Voltage* - - - - - - - - - - - - - - : = : = - - 2100 volts 
Current* - - - - - - - - - - - - - - - : : - c - 660 milliamperes 
Power - - - - . - - - - - - - - - - - = = = = - 1400 watts 
Magnetic-Coil Currents:* 
Prefocus ~ - - - - - - - - . - - - - - - - - - =e O.7, ampere 
First Body’ - - - - - - - - - - - - - : - - = - - 2 amperes 
Second Body - - . - . . - - - - - - - ae - - - - Mn ers amperes 
Collector - - - - - - - - - - - - - - - - - - - - 0.8 ampere 


*Approximate values. 


NOTE: Driving power is the total power required by the tube and resonant circuit. 
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TYPICAL PERFORMANCE 3KS0,000LA, F,Q KLYSTRON 
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EFFICIENCY, POWER OUTPUT AND BEAM CURRENT VS. BEAM VOLTAGE 


APPLICATION 


Mounting—Each klystron is provided with a mount- 
ing flange (see Outline Drawings) which may be used 
to support the tube with either end up. 

Although satisfactory installations have been made 
with the collector end up, it is recommended that 
where feasible, the klystron be installed with the 
cathode end up. Standard Eimac Klystron Amplifier 
Circuit Assemblies are designed for this type of in- 
stallation. 

Filament Operation—The filament is designed to 
operate under space-charge-limited conditions. For 
maximum life, the pure tungsten filament should be 
operated just above the emission-limiting temperature. 
This temperature will be obtained with a filament volt- 
age, as measured directly at the tube terminals, of 
approximately 8 volts. 

Cathode Heating Power—The cathode is unipoten- 
tial and heated by electron bombardment. With a d-c 
potential of approximately 2100 volts applied between 
the filament and cathode, the recommended cathode 
heating power of 1400 watts is obtained with approx- 
imately 0.66 ampere. For applications where relatively 
low beam voltages and currents are required, the ca- 
thode temperature may be decreased with a consequent 
increase in tube life. Cathode temperature is always 
varied by changing the bombarding potential between 
the filament and the cathode. 

Cooling—Forced air is used to cool the electron-gun 
structure and the output cavity. Only clean, well- 
filtered air should be blown on the tube to avoid 
voltage breakdown due to dust accumulation. 

The temperature of the metal in the region of the 
ceramic-to-metal seals should not exceed 150°C. Tube 
temperatures may be measured with the aid of a tem- 
perature-sensitive paint, such as “Tempilaq”, obtainable 
from the Tempil Corporation, 132-34 West 22nd St., 
New York 11, N.Y. or from various chemical or scien- 
tific-equipment suppliers. 

Water is used to cool the drift tubes and the col- 
lector assembly. The cooling water should be of suf- 
ficient purity to prevent the deposit of scale and 
consequent deterioration of cooling efficiency. The use 
of a closed system is recommended. The inlet water 
pressure at the drift tubes and collector assembly 


should not exceed 50 pounds per square inch and the 
outlet water temperature must not exceed a maximum 
of 70°C under any conditions. 

Air and water flow should be started before fila- 
ment and cathode power are applied. Simultaneous 
removal of power and cooling (as in the case of a 
power failure) will not ordinarily injure the tube, but 
it is not recommended as a standard operating prac- 
tice. Following the removal of power, a nominal delay 
of two minutes is recommended before the removal 
of cooling. 

Minimum cooling requirements for operation at 
maximum ratings and correct magnetic-field adjust- 
ment are tabulated below. For operation under condi- 
tions where collector dissipation is considerably less 
than the maximum rating, less water flow through the 
collector assembly may be justified provided that the 
outlet water temperature does not exceed 70°C. Water 
flow through the drift-tube jackets should not be less 
than the amounts specified under any conditions. 


Water Cooling (Connections as noted on “Cooling 
Diagram” ) 


Volume Pressure Drop 
First Drift-Tube Jacket 1 gpm 1.6 psi 
Second Drift-Tube Jacket 1 gpm 1.6 psi 
Third Drift-Tube Jacket 1 gpm 1.6 psi 
Fourth Drift-Tube Jacket 1 gpm 1.6 psi 
Collector Assembly 25 gpm 28 psi 


NOTE: All drift tubes may be series connected with 
5/16-inch tubing with negligible additional pressure 
drop. . 


Air Cooling 
Volume _ Pressure Drop 

Electron-Gun Assembly 

(Using Eimac SK-110 

Socket) 52 cfm 5 inches H,O 
Output Cavity 50cfm 1.5 inches H,O 
Installation Precautions—While tuning the klystron 
and associated circuit assembly, it is very important 
that the operator have an unobstructed view of the 
body-current meter and the output-power meter while 
adjusting the position of the prefocus coil, cavity doors, 
and output coupling loop and the magnitude of coil 


3K50,000LA 
sis dart 3K50,000LF 
3K50,000LO 


currents. If it is intended that the klystron circuit as- 
sembly be installed in a closed cabinet, the positioning 
adjustments may be accomplished through mechanical 
linkages or by means of remote-controlled motors. 

To prevent distortion of the beam-controlling mag- 
netic field it is important that no steel or iron objects 
be located near the circuit-assembly magnetic frame 
and that the assembly be isolated from strong fields. 
If the klystron circuit assembly is to be installed in a 
cabinet of ferrous material, it is important that it be 
symmetrically positioned within the enclosure and that 
cabinet sides are at least six and preferably twelve 
inches from the magnetic frame. Before starting the 
tuning procedure, all tools, nuts, bolts, etc. must be 
removed from the vicinity of the magnetic frame. 

To protect the klystron ceramic window in the 

output cavity, it is important that the load presented 
to the output cavity be substantially “flat”. A VSWR of 
1.2 or less is satisfactory and means should be pro- 
vided in the transmission line to allow continuous 
monitoring of this ratio. 
Magnetic-Field Requirements—A magnetic frame, a 
prefocus coil, two body coils, and a collector coil are 
component parts of each of the three standard Eimac 
Klystron Amplifier Circuit Assemblies designed for use 
with these tubes. To establish and control the required 
magnetic field, a separate and smoothly-variable d-c 
power supply must be used to supply current to each 
of these coils. Each supply should be capable of five- 
percent voltage stability and have a ripple component 
of less than one percent. 

The required voltage and current maximums for 
each magnetic coil of the circuit assembly designed 
for use with these three klystron types are tabulated 
below. 

LA LF LO 


Prefocus-Coil Voltage p45) 20 25 volts 
Prefocus-Coil Current i 1 1 ampere 
Each of Two Body Coils: 
Voltage PAsieve | lite mes bri: volts 
Current 3 3 3 amperes 
Collector-Coil Voltage 100 50 50 volts 
Collector-Coil Current 3 15 1.5 amperes 


Note that a stronger field is required to control the 
beam of the 3K50,000LA. This is due to the greater 
inter-gap spacing and resultant greater total length 
inherent in the design of a klystron operable at the 
relatively low frequencies covered by this tube. 

Power Supplies—Magnetic-coil power-supply require- 
ments are outlined above. Other power supplies used 
in the installation of one of these klystrons are listed 
below with minimum stability and ripple requirements. 


Power Percent Percent 

Supply Stability Ripple 
Filament Ba. eee 
Cathode Bombarder 5 4 
Beam 5 0.1 


The focus electrode in each of these klystron types 
is normally operated at zero potential with respect to 
the cathode. In cases where it is desired to operate 
with bias on the focus electrode, the supply should 
have a stability of one percent or better and a ripple 
component of less than 0.03 percent. It should also 


incorporate a bleeder drawing at least 10 milliamperes. 


In installations where it is desired to obtain this 
bias from the bombarder supply, means must be pro- 
vided to assure that the voltage applied to the focus 
electrode meets the minimum stability and ripple re- 
quirements outlined above. 

CAUTION—Since it is convenient to operate the r-f 
and collector portions of the tube at ground potential, 
the cathode, filament, and focus electrode are normally 
at high negative potentials with respect to ground. 
Filament, cathode, and focus-electrode (when used) 
power supplies and voltmeters must be adequately in- 
sulated for these high voltages and protection must be 
provided for operating personnel. 

Tuning Precautions—The following precautions must 
be observed in the tuning or operation of these kly- 
strons. 


(1) The output cavity must be overcoupled (max- 
imum coupling is obtained with the output-coupling 
loop in a vertical position) at all times with one 
to five-percent less than maximum output power 
delivered to the load under normal operating con- 
ditions. Additional overcoupling, with a resultant 
ten-percent decrease in output power, is required 
before raising beam voltage or making any adjust- 
ment that may result in an increase of output 
power. 


(2) The middle cavity must be tuned to the high- 
frequency side of resonance at all times. It must 
be further detuned to a higher frequency, with a 
resultant additional ten-percent decrease in output 
power, prior to raising beam voltage, retuning the 
input cavity, or increasing driving power. 


(3) The position of the prefocus coil should not 

be adjusted while operating at beam voltages higher 

than ten kilovolts. 

For more detailed tuning instructions, write to the 
Application Engineering Department, Eitel - McCul- 
lough, Inc. 


Protection—It is recommended that the following 
protective devices be installed in any system employ- 
ing one of these klystrons. 


(1) Interlocks in air and water supplies 

(2) Interlocks in magnetic-field supply circuits. 

(3) Current overload in cathode - bombardment 
supply circuit. 

(4) Current overload in beam-current supply cir- 
cuit. 

(5) Current overload in body-current circuit. 

(6) Current-limiting resistor of approximately 100 
ohms in series with beam power supply to 
isolate tube from final capacitor of supply. 

(7) Protective device in output coaxial line to turn 
off either driving power or beam voltage in 
the event of an increase in reflected power 
or VSWR. 

Special Applications—If it is desired to operate one 
of these klystrons under unusual conditions or over 
frequency ranges other than those listed, write to the 
Application Engineering Department, Eitel - McCul- 
lough, Inc., San Bruno, California for information and 
recommendations. 
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TUBE COOLING | * WATER OUT 


* WATER OUT 
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COOLING 


* WATER OUT 


* WATER IN 


OUTPUT DRIFT * WATER OUT. 
TUBE COOLING ) * WATER IN 


COLLECTOR | * WATER IN. ———UWUUL) 
COOLING * WATER OUT 


COOLING DIAGRAM 
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—~——AIR COOLING NOT REQUIRED 


———MIDDLE CAVITY 
———AIR COOLING NOT REQUIRED 


——— OUTPUT CAVITY 
——AIR COOLING 


* WATER CONNECTIONS ARE MADE AS SHOWN 
WHEN TUBE IS MOUNTED WITH CATHODE END UP 
WHEN TUBE IS MOUNTED WITH COLLECTOR UP 
THE WATER CONNECTIONS MUST BE REVERSED. 
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OUTPUT CAVITY 
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FITTING FOR 5/16 0.D TUBING. 
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COLLECTOR END VIEW 


Printed in U.S.A. 


The Eimac 3KM3000LA is aceramic and metal, three-cavity, mag- 
netically focused, power-amplifier klystron designed for use at 
frequencies between 375 and 585 megacycles. It will deliver two 
kilowatts CW, one kilowatt AM carrier, or 20 kilowatts pulse 
output power. 

This klystron employs the Eimac modulating anode which provides 
an effective method of amplitude or pulse modulating the output 
power without changing beam voltage. 

An Eimac Klystron Amplifier Circuit Assembly (Catalog Number 
H-120) has been designed for use with the 3KM3000LA and covers 
the range of 385 to 580 megacycles., Other frequency ranges can be 
provided if required. The klystron must not be operated in any other 
circuit assembly without design guidance and final approval by 
Eitel-McCullough, Inc. 


CHARACTERISTICS 
ELECTRICAL 
Cathode: Unipotential, Oxide Coated 
Minimum Heating Time - - 5 minutes 
Heater: Voltage - - = - 5 volts 
Current - - - - 31 amperes 
Maximum Starting Current - ~ 60 amperes 


Modulating-Anode Capacitance 


(To all other electrodes) ~ - ge il uuf 
Power Gain (Narrow-Band CW) ~ ~ 30 db 
Output Power (Narrow-Band CW) - - 2000 watts 
Frequency Range (In H-120 Assembly) 385 to 580 mc 


MAGNETIC-COIL POWER-SUPPLY REQUIREMENTS (H-120 Components) 


Prefocus-Coil Voltage - - =) COrko volts 
Prefocus-Coil Current - - - Oto 1.5 amperes 
Each of Two Body Coils: 

Voltage - ~ - =O tOeLno volts 


Current - - - Oto 3 amperes 
Collector-Coil Voltage - - - Oto 50 volts 
Collector-Coil Current - - 0 to 1.5 amperes 


MECHANICAL 


Operating Position* 
R-F Input Coupling 


- - Axis vertical 
- Type "N" coaxial fitting 


R-F Output Coupling - - 1 5/8-inch 50-ohm air line 
Net Weight ~ - ~ ~ 46 pounds 
Shipping Weight (Approximate) - - 130 pounds 
Cooling for Operation at Maximum Ratings: Flow Rate 
Cathode (With Eimac SK-100 Socket) 5 cfm air 
Output Cavity - ~ ~ 50 cfm air 
Collector - ~ - - 150 cfm air 


*Cathode end up when installed in H-120 circuit assembly. 


(Effective 6-6-58) Copyright 1958 by Eitel-McCullough, Inc. 


TENTATIVE DATA 


3KM3000LA 


POWER-AMPLIFIER 


L-BAND KLYSTRON 


Pressure Drop 
0.4 inch H,0 
1,0 inch H2O 


1,6 inches H2O 
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= dnt 3KM3000LA 
MAXIMUM RATINGS 


D-C BEAM VOLTAGE (PULSE OPERATION) 


20 MAX, KILOVOLTS 


D-C BEAM VOLTAGE (CW OPERATION) oe a = 9 MAX, KILOVOLTS 
PEAK D-C BEAM CURRENT = = = - - 2.8 MAX, AMPERES 
AVERAGE D-C BEAM CURRENT - = = - - 750 MAX, MA 


D-C BODY CURRENT (CONTINUOUS) - - 75 MAX, MA 

D-C BODY CURRENT (TUNING ONLY) 100 MAX, MA 

D-C FOCUS-ELECTRODE VOLTAGE = < - - -500 MAX, VOLTS 
COLLECTOR DISSIPATION = = = - - 3 MAX, KILOWATTS 


TYPICAL OPERATION 
(In H-120 Circuit Assembly) 


NARROW-BAND PULSE AMPLIFIER, 400-450 MEGACYCLES, 0.06 DUTY, 
MODULATING ANODE PULSED 


Peak Output Power - - - - - - Le 20 kilowatts 
Peak Driving Power - - - - - - 10 watts 
Peak Power Gain - - - - - - 3069 db 
D-C Beam Voltage - - - - - ~ Lo kilovolts 
Peak D-C Beam Current - - - - - - 1.74 amperes 
Peak D-C Beam Input Power - - - - - 200k kilowatts 
Beam Power Efficiency - - - - - - 47 percent 
Peak D-C Body Current - - - - - - 100 #£=milliamperes 
Peak D-C Collector Current = - - - - 1. 64 amperes 
Peak D-C Modulating-Anode Voltage - _ = ~ ANG kilovolts 
Focus-—Electrode Voltage - - - - - - 0 volts 


Magnetic-—Coil Currents:* 


Prefocus - - - - - - = a0 ampere 
First Body - - - - - - - PRS | amperes 
Second Body - - - - — iad: amperes 
Collector - - - - - = - Nae amperes 
NARROW-BAND CW AMPLIFIER, 520 MEGACYCLES 
Output Power - - - - - Wes The kilowatts 
Driving Power - _ - - - ] Zz watts 
Power Gain - - - - - 29.5 30 db 
D-C Beam Voltage - - - - 6 9 kilovolts 
D-C Beam Current - - - - 370 590 milliamperes 
Beam Input Power - - - - tes Sete! thers] kilowatts 
Beam Power Efficiency - = = - 40.5 43.4 percent 
D-C Body Current - - - - 25 40 milliamperes 
D-C Collector Current - _ - - 345 550 milliamperes 
Focus-Electrode Voltage - - - - -200 -200 volts 
Magnetic-Coil Currents:* 
Prefocus - - - = - 0.65 Om7 ampere 
First Body - ~ - ~ ~ 2.6 PASS amperes 
Second Body - - ~ - La L226 amperes 
Collector - - - ~ - ie eu ampere 


*Approximate values. 


APPLICATION 


If it is desired to operate this tube under conditions not covered by this data sheet or if 
more information is required, write to the Application Engineering Department, Eitel- 
McCullough, Inc., San Carlos, California. 

Printed in U.S.A. 834 


TENTATIVE DATA 


PULSE AMPLIFIER 
L-BAND KLYSTRON 


The Eimac 3KM4000LT is a three-cavity, magnetically focused, 
pulse-amplifier klystron. It will deliver a peak output power of 40 
kilowatts with an average power of one kilowatt at frequencies 
between 960 and 1215 megacycles. Nominal power gain is 33 db. 


This klystron employs the Eimac Modulating Anode which pro- 
vides an effective means of pulse modulating the output power 
without changing the beam voltage. A modulating anode voltage of 
approximately one half the beam voltage is sufficient to realize 
full rated pulse output power. 


All tuning is accomplished outside of the vacuum envelope by 
means of external resonant cavities which enclose the cylindrical 
ceramic windows of the klystron. This design affords a wide tuning 
range and permits external cavity loading for broadband applica- 
tions. For spares or replacements, only the basic vacuum tube, 
without cavities, need be purchased. 


Eimac Klystron Amplifier Circuit Assembly H-116 has been de- 
signed for use with the 3KM4000LT to cover the frequency range of 
960 to 1215 megacycles. This assembly includes a klystron support- 
ing structure, focus coils, tuning cavities and an adjustable output 
load coupler. 


CHARACTERISTICS 


ELECTRICAL 
Cathode: Unipotential, Oxide-Coated 
Minimum Heating Time - - - - 5 minutes 
Heater: Voltage A aan n aie lai AR) volts 
Gurrentiey —" 9-9 9-8 amperes 
Maximum startinoiCurrent=—s —s" a1) amperes 
Modulating Anode Capacitance (To all 
other electrodes) - - - - - = 22 uuf 
Power Gain (Nominal) =~ - - - - - - =- 33 db 
Averare Ouipuilower ares — -~) f= =~. = ol kilowatt 
Peak Output Power - - - = - = = = 40 kilowatts 
Frequency Range (In H-116 Assembly) 960 to 1215 megacycles 
MECHANICAL 
Operating Position - - - - - - = - = = = = Vertical, cathode end up 
RE Input'Coupling - - - = = = = = = = = = = = 060-ohm Type Ne 
RF Output Coupling - - - - - - = - - = = = 1-5/8 inch, 50-ohm line 
Se CCC TL Yen, Seber ae Medea ee Da en mig om ms | Sia 21 pounds 
Approximate Shipping Weight (Klystron only) - - - - = = = 120 pounds 
Pee et OCA CUIbaA SSGMDIY) n=: ee = Che oes ba os SS 240 pounds 


(Effective 11-15-62) Copyright 1961 by Eitel-McCullough, Inc. Printed in U.S.A. 
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MECHANICAL (Cont'd) 


Maximum Dimensions (Tube): 
Bength ee nS le 


Diameter - - - = - = = = -= = =-:= = = = 5.3 inches 
Maximum Dimensions (Tube and Circuit Assembly): 

Venema 

Diameter’ © “-29- 0-9 = ~ = OR ee ee 


Cooling: 
Cathode and Drift Tubes - Convection air cooling is adequate at sea level up to 
25° C ambient air temperature. Forced-air cooling may 
be required at higher altitudes or higher temperatures. 


Collector - - - - -150 cfm air with pressure drop of 1.85 inches H,O (25° 
C inlet air at sea level). 


FOCUS COIL POWER-SUPPLY REQUIREMENTS 


Presecus-Coll, Voltage: Ja) Sin" ens Go a ee ee 0 to 25 volts 
Premcus-Coil Current! <"— ip = = ee ee) QEtOnL amperes 
Body-Coil Voltage OP ee ee | oes Oa oo Se Ezy 0 to 25 volts 
Body-Coil Current te a eet ee inet Leds 0 to 10 amperes 
Gollector-Coll Voltareife. —see cee mre Th Fert 0 to 50 volts 
Gollector-CoiliCurrente= ssa en eel “write 0 to 2.5 amperes 
MAXIMUM RATINGS 

DOW A MoVOL TAGE sale am rice niet eet. Sige) Tash 28 KILOVOLTS 
DEAK MODULATING-ANODE, VOLTAGE «osu. oT re 14 KILOVOLTS 
Pra ebrAM CURRED Rageh: mre Grit he 2 iter) | e435 Gane 6 AMPERES 
Pen Ge. BDEAM CURBEN Dees Win ae Tee Tiwi Sree Gn 5900 MILLIAMPERES 
DEMBODY CURRENT (CONTINUOUS) ~- = = = 7 © = 20 MILLIAMPERES 
DeaODY CURRENT (TUNING ONLY) 9 - = = - -— == 40 MILLIAMPERES 

al aC et Dm Fe Ee -400 VOLTS 


DG} FOCUS ELECTRODE VOLTAGE - 
GO DOR DissleAdION=s0—s6— Appr iem ems mn | ee 4 KILOWATTS 
Sey eee NUP RAR ee om oe re DEGREES C 


TYPICAL OPERATION 
(In H-116 Circuit Assembly) 
NARROW-BAND PULSE AMPLIFIER, SQUARE PULSE, 0.025 DUTY, 
MODULATING ANODE PULSED 


J 
4 
~] 
ol 


Nemeecao.voltage =~ = =o St 24 26 28 kilovolts 
Per unt Power =ee— (- o- Ge 30 36 40 kilowatts 
Reqweriging Power =" - - - t= = 5 5) 9) watts 
PoMeraea) oe ge IRR eR ov ees 38.5 39 db 
Pease ceam Current = era =< ee 2.8 3.0 oe amperes 
Avyernace Beam Current = Les a0=) Seino = res 82 90 milliamperes 
Cpe Rody 2Curreny sea, 8 ot im oy Ime oe 13 14 15 milliamperes 
Peak Modulating-Anode Voltage - - - 12 13 14 kilovolts 
Focus~Electrode Voltage - - - - = -75 -75 -75 volts 
Focus Coil Currents: 

Prefocus .- 65. am, ~ 27 27 07 ot 0.92 al. 1.2 amperes 

1ST Re a al ee ' 6.8 7 if amperes 

Cll Gc ee eg cm a Lt 0.95 eu 1 ampere 


For additional information or information regarding any specific application, write to 
Eitel-McCullough, Inc., San Carlos, California. 


The Eimac 3KM50, 000PA is athree-cavity, magnetically focused, 
power-amplifier klystron of ceramic and metal. It is designed for 
use at frequencies between 225 and 400 megacycles and will deliver 
a minimum output power of 20 kilowatts CW, or 10 kilowatts AM 
carrier, with a minimum power gain of 30 db. 

This klystronemploys the Eimac Modulating Anode which provides 
an effective means of amplitude or pulse modulating the output 
power without changing the beam voltage. It is also useful asa 
protective device, either in conjunction with external circuits, or 
when grounded through a resistor. 

The resonant cavities for the 3KM50,000PA are completed by 
tuning boxes which enclose the cylindrical ceramic windows of the 
klystron and all tuning is accomplished outside the vacuum enve- 
lope. This design permits a wide tuning range and allows external 
cavity loading for broad-band applications. It also permits an un- 
limited number oftuning cycles without risk of damage to the vacuum 
seals. 

Eimac Klystron Amplifier Circuit Assembly H-126, for use with 
the 3KM50, 000PA, covers the frequency range of 225 to 400 mega- 
cycles. This assembly includes a klystron supporting structure, 
electromagnetic focusing coils, tuning boxes, input and output r-f 
load couplers and an Eimac SK-110 Air-System Socket. The H-126 
Klystron Amplifier Circuit Assembly conforms generally to Military 
Environmental Specification MIL-E-4970A (USAF) andthe general 
Military specification, MIL-E-4158B (USAF), for electronic ground 
equipment. 


TENTATIVE DATA 


3KM50,000PA 


POWER-AMPLIFIER 
P-BAND KLYSTRON 


CHARACTERISTICS 
ELECTRICAL 
Min. Nom, Max. 
Heater: Voltage (+5%) Rs volts 
Current (Normal) 38 42 amperes 
Max. Starting Current 80 amperes 
Cathode: EMA, Unipotential 
Heating Time 5 minutes 
Getter (Operating): Voltage 220 volts 
Current a0. 0 amperes 
Power Gain: (Narrow Band) 36 decibels 
Output Power: CW 20 kilowatts 
AM Carrier 10 kilowatts 
(90% Modulated) 
Frequency Range 225 to 400 megacycles 
MECHANICAL 
Operating Position - - ~ - Vertical, cathode end up 
R-F Input Coupling - ~ - - 50-Ohm Type N, UG-58A 


R-F Output Coupling ~ ~ ~ oe 
Weight: 
3KM50, 0OOOPA - & = = 
H-126 Circuit Assembly - - 


(Effective 7-15-60) Copyright 1960 by Eitel-McCullough, Inc. 


50-Ohm, 6-1/8" line 


163 pounds 
1940 pounds 


= daet 3KM50,000PA 


Cooling: Water or 60% Ethylene-Glycol solution and Forced Air 
Flow Rate 
Cathode (With SK-110 Socket) - *25 cfm air 
Output Cavity - - ~ *100 cfm air 
Four Drift-Tube Jackets in Series 4 gpm 
Collector = ~ - 


MAXIMUM RATINGS 


CW AM 
D-C BEAM VOLTAGE = = = 23.0 30.0 
D-G BEAM CURRENT 3 = s Zoho Hat) 
D-C MODULATING ANODE VOLTAGE = 23.0 L750 
PEAK MODULATING ANODE VOLTAGE = ---- +13.0 
D-C FOCUS ELECTRODE VOLTAGE ss =500 -500 
D-C BODY CURRENT rs = = 290 250 
A-C GETTER CURRENT = s = 50 50 
COLLECTOR DISSIPATION - = = 60 60 
SEAL TEMPERATURES 7 = r U5 1245 


TYPICAL OPERATION (In H-126 Circuit Assembly) 
NARROW -BAND CW AMPLIFIER, Tuned for Maximum Output Power. 


Frequency = = 300 400 400 400 
Output Power - - 24.4 SHAS 19.8 Zio cel 
Driving Power - - neil oyab) Sau Sea’, 
Power Gain - - 36.9 O25 Bong 36.6 
D-C Beam Voltage - ZoeU 18.0 Vie haps 8 PAs ai 8) 
D-C Beam Current - 2.6 id 8 ie tape ke, 2.6 
Beam Input Power = woes oe es) a Ol 59.8 
Beam Power Efficiency - 40.8 CATA) Sore 3O70 
D-C Body Current - 110 50 80 120 
D-C Collector Current - 2.49 pads: 2.47 2.48 
Focus Electrode Voltage - -285 -200 -200 -285 
Prefocus Coil Current - 0.9 OFS 0.9 O29 


AMPLITUDE MODULATED 


Modulation - - - - 90 90 
Output Power (average) - - ~ 13Z 14.3 
Driving Power - - - - eo 8.8 
Power Gain - - - - ae | Saal 
D-C Beam Voltage - - - 2a | yA No 
D-C Beam Current ~ - - 1,74 1 B5 
Beam Input Power - - - 48.4 54.6 
Beam Power Efficiency (average) - = Dhed 262 
D-C Body Current - ~ - 40 49 
D-C Collector Current - ~ - 1, lia 
Focus Electrode Voltage - - - -166 -200 
D-C Modulating Anode Voltage - ~ 16a Lye) 
Total RMS Harmonic Distortion - = Ce Crp.) 


*At sea level with 30° C inlet air temperature. 


Pressure Drop 


1 inch H,O 
2 inches H,O 
(see curves) 


(see collector cooling curves) 


KILOVOLTS 
AMPERES 
KILOVOLTS 
KILOVOLTS 
VOLTS 
MILLIAMPERES 
AMPERES 
KILOWATTS 
DEGREES C 


megacycles 
kilowatts 
watts 
decibels 
kilovolts 
amperes 
kilowatts 
percent 
milliamperes 
amperes 
volts 
ampere 


percent 
kilowatts 
watts 
decibels 
kilovolts 
amperes 
kilowatts 
percent 
milliamperes 
amperes 
volts 
kilovolts 
percent 


@ 


Snot 3KM50,000PA —— 


MAGNETIC-COIL POWER-SUPPLY REQUIREMENTS 
(Eimac H-126 Klystron Amplifier Circuit Assembly) 


Sno} 3KM50,000PA — 


BODY COIL AND COLLECTOR COIL CURRENTS FOR ALL OPERATING CONDITIONS 
(H-126 Assembly) 


First Body Coil - - - - 10.0 amperes Min. Max. 
Second Body Coil = - - 12.5 amperes Prefocus Coil: Voltage (dc) - - 0 25 volts 
Third Body Coil - ~ - - 15e0 amperes Current (dc) ~ ~ 0 2 amperes 
Pourth Body Coil ~ - - - 75 amperes Each of Four Body Coils: 
Collector Coil - - - - 4.5 amperes Voltage (dc) - - 0 40 volts 
Current (dc) - - 0 20 amperes 
Collector Coil: 
Voltage (dc) ~ ~ 0 40 volts 
Current (dc) - - 0 6.5 amperes 
For additional information or information regarding any specific application, write to 
Eitel-McCullough, Inc., San Carlos, California. All such requests will be handled 
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TENTATIVE DATA 


AK3CB 


POWER AMPLIFIER 
C-BAND KLYSTRON 


The Eimac 4K3CB is an air cooled, permanent magnet focused, power amplifier kly- 
stron. It will deliver a minimum CW output power of one kilowatt at frequencies from 4.4 
to 5.0 kMc, with a minimum power gain of 43 db. The 4K3CB is designed for use in 
transmitters where compactness and light weight are essential. 


FEATURES 
MeeMULNCY, 2. sci. . s 4.4-5.0 kMc 
MINIMUM OUTPUT POWER 1 kW 
HALF POWER BANDWIDTH tao Mc 
MINIMUM POWER GAIN. . 43 db 


AIR COOLING 

PERMANENT MAGNET FOCUSING 

FOUR INTEGRAL CAVITIES 

FIXED INPUT AND OUTPUT COUPLING 
a ) INSTANT FAULT RECYCLING 


CHARACTERISTICS 


ELECTRICAL 
Cathode: Impregnated, Unipotential 


HEALING Lie eran «Sues Wop e Weis ke bo tere eentes iis 3 minutes 
Heater: WCAG CMe desc: cise scsthe Oban in. Siten sre) omeernel ties 6.5 volts 
Gurren tau lee te ies Ae in hea Ges = cece hts o/s Datedne ters 7.9 amperes 
Maximusiotarcingy Current: gerard. ue ue enn Ve 15 amperes 
MECHANICAL 
Maximum Dimensions; 
Tien oth earmetie Mar Mien en Peis tisate) sie ayes 15-1/2 inches 
WATILLA RCE, ee he eet) al oh a Meade tee eat 12-13/16 inches 
Dept weet mtn os avis Ne tebah et sake Gs coh eae 11-15/16 inches 
Maximum Weight (Tube and Magnet) ........+.+.-. 60 pounds 
Pere OU Litt ieee see meee 5 oC sais cel «olin snaps ve UG149A/U waveguide 
PSCOULCONT DOANE Meme Cad oso ths geil oes mene? wl, * sald UG149A/U waveguide 
Maximuny sLuner LOTOUGS svc. 2 wee ele ene eile 30 in-OZ 


Mounting Position Preferred ....--+-++++-++-s 


(Effective 10-16-62) Copyright 1962 by Eitel-McCullough, Inc. Printed in U.S.A. 


Vertical, cathode down 
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MECHANICAL (continued) 


Cooling: Forced Air (20° C at Sea Level) 


Flow Rate Pressure Drop 
PPUNGT SPOOL) airs es Sheen tess sora) 5 he 60 cfm 0.25 inches H9O 
OUV emer te Lele os 60 cfm free 
Colbesterr(ucred) Reems ws cn iata ens 200 cfm 2 inches H9O 


PRAM V OLe TA Cree pra tey 5 hee Wik Wugal, « el ek Comes EME set uy 8.0 KILOVOLTS 
MOCTAB RIVICC ULE RTGING Ler, ems tivities Ney yee (fe) Mtn) v= se earners Me outs 0.6 AMPERE 
TOC EAs TNS Tee WEG rate tora: aed <hr site) iy Cedtieroose) CAL sie Lis were 4 KILOWATTS 
CABO DNS GC URE EIN Tae oo ae a stan sb enone <otaklel® 200s Row se mtenT Sn Benes 60 MILLIAMPS 
COMENGIlOR, DISSIPATION Ges se) viene shen feared oe mien eee er. 4 KILOWATTS 
TSOAD AVS WR eet Semen 2s ros tlt. tapewc vo se MOMEGM a” » Urclwl Wm Mut a Peg cate tine pede = 2:1 

TEMPERATURE OF COLLECTOR, BODY AND TUNERSEINGS van. LoULG 


TYPICAL OPERATION - TUNED FOR MAXIMUM EFFICIENCY 


TECOUCTIC Yome ii ciate Lotaie ene es ote Mines aie he oc ee ew OOP ac, 4.4 4.7 5.0 kilomegacycles 
CWUTOULE RO WEM HAs venir n ohieane ce muah em elis Las Mpeg werel aol ese ie Wa2eel oe ees kilowatts 
PAV IDS PO OWET scp: come et. eee ene agerited (0 pis! lh ste Gates A ce 40 40 40 milliwatts 
Ph Le LS pees a een: 9) oh: Sa NS el RRL 45.5 45 44.8 decibels 
IOY@ Naveheab AVfolhetegoshr ae) oi! Oy Aan ee Caan Pao {Ome Oc GeO kilovolts 
DC BeaUMOUrrent aie atmey eee ey e. eree fa sO hatce tee nls 0.465 0.465 0.465 ampere 
Beam Powersbtticiency: semen. Gay oe. cs bel aia ears 40.7 37.8 35 percent 
Heit POWEI Band WLU em aeerameeiei ses) 0s ue eigen sel igo 8 9 megacycles 
DS TOO VeGULrCeNL ~ weer wen metre ie © tins oy ioiayimom elcome PA O14 18 milliamperes 


For additional information or information regarding a specific application, write to 
Eitel-McCullough, Inc., 301 Industrial Way, San Carlos, California. 


TENTATIVE DATA | 


EITEL-McC! 4KM50SK 


POWER AMPLIFIER 
S-BAND KLYSTRON 


The Eimac 4KM50SK is a power-amplifier klystron designed to 
operate at frequencies from 2550 to 2700 megacycles with a rated 
output power of 10 kilowatts anda minimum gain of 40 decibels. This 
tube is a member of Eimac’s new family of S-band klystrons which 
also includes the 4KM70SJ, 4KM70SK, 5KM70SF, 5KM70SJ, 5KM50SJ 
and 4KM50SJ. The design of each of these tubes is completely new, 
incorporating many recent advances in klystron technology. 


A large Eimac Matrix Type A cathode is used in the 4KM50SK 
with cathode current loading of less than 200 milliamperes per 
square centimeter. This light cathode loading, for an S-band kly- 
stron, assures long life. The electron gun has a confined flow con- 
figuration which minimizes focusing adjustments and produces a 
very stable beam. The current of the focusing electromagnet can be 
varied over a wide range without appreciably affecting rf output 
or body current. Only one electromagnet power supply is required. 


Four integral cavities are used in the 4KM50SK. Both input and 
output couplings are fixed. The output window is a thick beryllium 
oxide disc which will withstand severe abuse. This window is pro- 
tected by a photo cell arc detector which must be connected so that 
a wave guide arc will remove beam voltageor drive power. 


The 4KM50SK incorporates a built-in vacuum pump inthe form of 
a titanium getter which should be energized whenever heater power 
is applied. Effective protection against internal arcs is provided by 
the Eimac Modulating Anode. 


A focusing electromagnet and klystron supporting structure, 
Catalog Number H-161, has been designed for use with the 4KM50SK. 


Eimac Water Load WL-202 is recommended for use with the 
4KM50SK. 


CHARACTERISTICS 


ELECTRICAL 
Heater: Voltage - ~ - - - 7.9 volts 
Current - - - - - 12 amperes 
Maximum Starting Current - - 24 amperes 
Cathode: EMA, Unipotential 
Heating time - - = - 5 minutes 
Getter (Operating): 
Voltage ( + 5%) - ~ - ~ 4 volts ac 
Current - - - - - 20 amperes ac 
Power Gain - - - - - 40 decibels 
Output Power - - - - ~ 10 kilowatts 
Frequency Range - - - 2550 to 2700 megacycles 


(Effective 5-2-63) Copyright 1962-1963 by Eitel-McCullough, Inc. Printed in U.S.A. 


— Saf axmsosk 


MECHANICAL 
Operating Position - - - Any 
Coupling (rf) - 
Input - ~ - Type N coaxial fitting 
Output - ~ UG435A/U flange 
Maximum Dimensions (4KM50SK ard H-161 Electromagnet) 
Diameter - - - 18 inches 
Length - - - 35 inches 
Weight: 
Klystron Only ~ - - 90 lbs 
H-161 Electromagnet - - - 170 lbs 
Cooling: 


Water and Forced Air 
Flow Rate Pressure Drop 


Cathode ~- ~ - 5 cfm free 
Klystron Body (water) - - - 1.2 gpm 30 psi 
Collector (water) - - - 18 gpm 30 psi 
Electromagnet (water) = - 1.5 gpm 15 psi 
Klystron Body (Ethylene Giro 

solution) * ~ ~ - 1.2 gpm 38 psi 
Collector (Ethylene Glycol 

solution) * - - ~ 23 gpm 38 psi 
Electromagnet (Ethylene Glycol 

solution) * - - - 2 gpm 30 psi 


*60% Ethylene Glycol, 40% water 
ELECTRO MAGNET POWER-SUPPLY REQUIREMENTS 


Voltage - - - 0 to 150 volts 
Current - - - 0 to 15 amperes 
MAXIMUM RATINGS 
BEAM VOLTAGE - - - 20 kilovolts dc 
BEAM CURRENT - - - 3 amperes dc 
BEAM INPUT POWER - - ~ 50 kilowatts dc 
BODY CURRENT - - - 100 milliamperes dc 
COLLECTOR DISSIPATION - ~ - 50 kilowatts 
INLET WATER PRESSURE ~ ~ ~ 80 psi 
COOLANT OUTLET TEMPERATURE = ~ - 70 degrees C 
TYPICAL- OPERATION 
Tuned For Stagger Tuned For 
Maximum Efficiency Greater Bandwidth 

Frequency 2550 2700 2550 2700 megacycles 
Output Power Ve eek TOE? LORI kilowatts 
Driving Power 1 i} 1 1 watt 
Power Gain 41.2 40.7 40.1 40 decibels 
Beam Voltage 18 18 18 18 kilovolts 
Beam Current 1.8 eS Lge, 6 amperes 
Modulating Anode Voltage 10.4 10.4 10.4 10.4 kilovolts 
Beam Power Efficiency 40.8 3ieo jit 31.2 percent 
Body Current 45 45 55 ay9) milliamperes 
3db Bandwidth 11 LL 14 14 megacycles 
Electromagnet Current 12.5 12.5 12.9 12.5 amperes 


For additional information or information regarding a specific application, write 
to Eitel-McCullough, Inc., San Carlos, California. 
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The Eimac 4KM100LA is a four-cavity, magnetically focused, 
power-amplifier klystron designed for use at frequencies from 470 
to 610 megacycles. Intended primarily for television visual ser- 
vice, it is also suitable for aural TV, or for tropospheric-scatter 
communications service. 

In television visual service the 4KM100LA will provide more 
than 25 kilowatts of peak synchronizing power, with a power gain 
of 30 decibels, and ldb bandwidth of 8 megacycles. Random AM 
noise is more than 60db below black level. 

The electron gun of this klystron utilizes a semi-confined flow 
field which minimizes focusing adjustments and produces a very 
stable beam. The cathode loading of only 100 milliamperes per 
square centimeter, at a beam voltage of 18 kilovolts, is ultra 
conservative in the interest of long life. Effective protection from 
internal arcs is provided by the Eimac Modulating Anode. 

All tuning is accomplished outside of the vacuum envelope by 
means of external resonant cavities which enclose the cylindrical 
ceramic windows of the klystron. Load couplers are provided to 
permit external loading of these cavities for extreme wideband 
operation. 

The 4KM100LA incorporates a built-in vacuum pump in the form 
of a titanium getter. This getter should be energized whenever 
heater power is applied. Its normal operating voltage is 3.7 volts 
at approximately 20 amperes. 

Eimac Klystron Amplifier Circuit Assembly H-163 has beendes- 
igned for use with the 4KM100LA to cover the specified frequency 
range. This assembly includes a klystron supporting structure, 
focusing electromagnet, tuning cavities, and adjustable load coup- 
lers for each cavity. 


CHARACTERISTICS 


ELECTRICAL 
Hester: “DC UVOLUC ee Ata teams 214 6s )s ase ene 26.0 volts 
DE CUUrCU Ue Gh pede oe ad nw ee ae 1G ss amperes 
Maxum Line GUrrvent) 40s). 23 amperes 
Cathode: EMA, Unipotential 
ipherhabales JRhiaelce Wee Berea Soe te eae eae ae 5 minutes 
Getter (Operating): 
PNG ORV |hie terse (Rta 9) Pony te ee ae ee avy volts 
PRE OT Le suet vat, vies asia BOOM Mex Sata en 20 amperes 
Power Gain: 
Television VisuaP Service. on «<<... 30 decibels 
Output Power: 
Television Visual Service... ..... 25 kilowatts 


Frequency Range (H-163 Assembly) . . .470 to 610 megacycles 


(Effective 9-25-62) Copyright 1962 by Eitel-McCullough, Inc. Printed in U.S.A. 


TENTATIVE DATA 


4KMIOOLA 
25KW 


POWER-AMPLIFIER 
L-BAND KLYSTRON 


— Sat AKMIOOLA 


MECHANICAL 
Maximum Height of Klystron and H-163 Assembly including 
KC-102 Carriage 67 inches 
QOELALINOS EOS LOL meas ewe ses wi ee sins a tce a, beeen eon vere Axis vertical, cathode up 
R-F Coupling: 
IN DU Cee ete emacs tr nn, eae a Tone ees Type ‘‘N’’ coaxial fitting 
COUT DULL eee orate ae aC OEE, kot. sue, Bu oe teats 3-1/8 inch, 50-ohm line 
Inputeind 2nd Gavityeloadine so. ces ~~ Se wes s Sle eanel ees Type ‘‘N’? coaxial fitting 
SPARC AMAL VR OACING were, ee! oso delat. <n) ce aa ee 1-5/8 inch, 50-ohm line 
Weights: 
Gh Aane la Qiliipiaty oe x une ere AA. Seen eS a ald MY 119 pounds 
Hel GSR AG ITCUILASSCIMDLVE ee. | ota, Sure sae ees ee 1800. pounds 
Cooling: Water and Forced Air 
Flow Rate Pressure Drop 
ADOC Cae in laste ein Es Pree hes vet) weikel te anaes *59 cfm — saaaa=- 
Ce UNG ster edl ace hep Ome Pee: Oe ene area 50 cfm TBS 
Klystron Body and Electromagnet 
LD CLICS Tee RRR Ect cc Pen ra (Dymo ta es 2 gpm 45 psi 
IVStronuGolleclo rae a ieee hie Goons i comremes fours 30 gpm 7.9 psi 
ELECTROMAGNET POWER-SUPPLY REQUIREMENTS 
VOLLAG C meeig tt 8 te semt amet. ks odes spent SO ok woe 0 to 150 volts 
Curren tie sas pit peer niles ore lel pai oh fe cess at oui US Ogee 2 amperes 


DOSBEAMEV © 1S TAG [oy atten ie gee ae) ee eee csc taranes 20 KILOVOLTS 
DO BBAMIC URE EN: ess hae ergy Wire rns AOR a acl scr Beis sh: care cane 6.0 AMPERES 
DC2BODY=C URE EN ae ce we 8G os woe eac nok en ers 150 MILLIAMPERES 
GOBTEC PO RiDISSIPA BION Vg wee tenho ie melden cs) 5 Seana aes 100 KILOWATTS 
IND BISWA ER PRESSU RB Ties eee ck Re oe eco ae 100 PSI 


TYPICAL OPERATION 
TV Visual Amplifier 


FrEQUCNCY 2,4 ie) sles te weet ame eee is ka pg a eae 500 megacycles 
Output POWeClss coc) feria, ee een een ere eerie 26.4 (peak sync.) kilowatts 
Driving sPowers..ieu,.¢3 : ses ee ae een a en. oem es FAV he 5 watts 
POWGLAGEIN Gels nal be Sot eo ete eee ere SHE Ge i decibels 
DC tBeamevVoltage. = it iran ay een te a= 16 kilovolts 
DC Beam Current Ba A Peyton 3.82 amperes 
Bean Powers Eiiciency.. |) .akeer ee ee eee ee 43 (peak sync.) percent 
Ne olsmeth ale hiig tein aca an mem tae haggle be 8 megacycles 
Bleotromaaner Current .07 ais. 6 ase eee ern Oe7 amperes 


* Required only if ambient air temperature exceeds 25° C. 


For additional information or information regarding a specific application, write to 
Eitel-McCullough, Inc., 301 Industrial Way, San Carlos, California. 
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The Eimac 4KM3000LQ is a four-cavity, magnetically focused, 
power-amplifier klystron of ceramic and metal. It is designed for 
useat frequencies between 710 and 985 megacycles and will deliver 
a minimum CW output power of two kilowatts with a minimum power 
gain of 25 decibels when operated at 50% collector depression. 


The collector is designed to operate at less than the cathode to 
anode voltage, thereby realizing an improvement in efficiency. 


This klystron employs the Eimac Modulating Anode which provides 
an effective means ofamplitude or pulse modulating the output pow- 
er without changing the beam voltage. Itis also useful as a pro- 
tective device, eitherin conjunction with external circuits, or when 
grounded through a resistor. 


The resonant cavities for the 4KM3000LQO are completed bytuning 
boxes which enclose the cylindrical ceramic windows of the klys- 


tron and all tuning is accomplished outside the vacuum envelope. 


This design permits a wide tuning range and allows external cavity 
loading for broad-band applications. It also permits an unlimited 
number oftuning cycles withoutrisk of damageto the vacuum seals, 


Eimac Klystron Amplifier Circuit Assembly H-118, for use with 
the 4KM3000LQ, covers the frequency range of 710 to 985 mega- 
cycles. This assembly includes a klystron supporting structure, 
electromagnetic focusing coils, tuning boxes, output r-f load cou- 
pler and an Eimac SK-100 Air-System Socket. 


CHARACTERISTICS 
ELECTRICAL 
Cathode, Unipotential, Oxide Coated 
Minimum Heating Time - ee = 5 minutes 
Heater: Voltage = = = 5 volts 
Current - - - 33 amperes 
Maximum Starting Current =. 65 amperes 
Modulating Anode Capacitance 
(To other electrodes) - ~ - 21 uuf 
Power Gain (Narrow Band CW) - - 25 decibels 
Output Power (Narrow Band CW) - 2000 watts 
Frequency Range (In H-118 - 710 to 985 megacycles 


Circuit Assembly) 


(Effective 9-1-60) Copyright 1960 by Ejitel-McCullough, Inc. 
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MECHANICAL 
Operating Position - - - - Axis vertical, cathode up 
R-F Coupling 
Input - = - - - - Type "N" coaxial fitting 
Output ~ - - - - ~ 1-5/8 inch 50-ohm line 
Shipping Weights: 
Klystron Only ~ ~ - - - 49 lbs (Net); 138 lbs (Gross) 
H-118 R-F Amplifier Circuit Assembly ~ - 327 lbs (Net); 473 lbs (Gross) 
Cooling: 


The 4KM3000LQ is cooled by forced air. At sea level and with inlet air temperature 
of 20°C (68°F) the flow rates tabulated below are sufficient for operation at maximum 
ratings and at maximum collector depression of 50%. 


Cathode (with SK-100 Air-System Socket) - . - ~ 5 cim 


Penultimate Cavity - - - = =. = = 50) cim 
Output Cavity - - - = = - = 75> chm 
Collector - - - - = = - - 15 OR Gin 


Operation at higher altitudes or with higher inlet temperatures requires increased 
volumes of air flow to obtain equivalent cooling. 


MAGNETIC-COIL POWER SUPPLY-REQUIREMENTS 


Prefocus Coil Voltage - - = - - aan 0 tO;0.0 volts 
Prefocus Coil Current - - - - - - Zee) amperes 
Each of Three Body Coils 
Voltage - - =) n - - - Qto 100 volts 
Current - - - = - _ - oa.0 amperes 
Collector Coil Voltage - = os - - =a LOTO.0 volts 
Collector Coil Current - - - - - sme tO 1,5 amperes 
MAXIMUM RATINGS 
D-C BEAM VOLTAGE - = = - - - 10,000 VOLTS 
D-C BEAM CURRENT - = = - - - OF 7,50) AMPERE 
D-C FOCUS ELECTRODE VOLTAGE - - - - -500 VOLTS 
COLLECTOR DISSIPATION - - - - = 3000 WATTS 
SEAL TEMPERATURES - = - - - - 175 DEGREES C 


TYPICAL OPERATION - NARROW BAND CW AMPLIFIER - COLLECTOR DEPRESSED 


Frequency = ms = a - - - 900 megacycles 
Output Power - - - - - - - 2150 watts 
Driving Power - - _ - - - - 4.0 watts 
Power Gain - 3 - - - - - 2, decibels 
D-C Beam Voltage - - - - - - 9000 volts 
D-C Beam Current - - - - - = 0.580 amperes 
D-C Collector Voltage (from Cathode) - - ~ ~ 4500 volts 
D-C Collector Current - - - - - = Oe 201.0 amperes 
D-C Body Current - - - - - me Ves / 0 amperes 
Focus Electrode Voltage - - - - - -200 volts 
Efficiency ~ - - - - - - 5050 percent 


For additional information or information regarding any specific application, write to 
Eitel-McCullough, Inc., San Carlos, California. All such requests will be handled 
confidentially. 


Printed in U.S.A. 890 
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TENTATIVE DATA — 


AKM50,000LA3- 


POWER-AMPLIFIER 
L-BAND KLYSTRON 


C 


The Eimac 4KM50,000LA3 is a four-cavity, magnetically focused, 
power-amplifier klystron designed for use at frequencies from 400 to 
610 megacycles. It is suitable for use in UHF television visual ser- 
vice and may also be used for FM, for aural TV, or for tropospheric- 
scatter communications service. 

When adjusted for narrow-band CW operation this klystron will de- 
liver a minimum output power of 10 kilowatts with a power gain of 50 
decibels. In television visual service it will provide more than 10 
kilowatts of peak synchronizing power with a power gain of 30 deci- 
bels. The random AM noise is more than 50 decibels below black 
level. 

The 4KM50,000LA3 employs the Eimac Modulating Anode which 
provides an effective means of protecting the tube from internal arcs 
when connected to the beam supply through a resistor. 

All tuning is accomplished outside of the vacuum envelope by 
means of external resonant cavities which enclose the cylindrical 
ceramic windows of the klystron. This design affords a wide tuning 
range and permits external cavity loading for broadband applications. 
For spares or replacements, only the basic vacuum tube, without 
cavities, need be purchased. 

Eimac Klystron Amplifier Circuit Assembly H-143has been designed 
for use withthe 4KM50,000LA3 to coverthe specific frequency range. 
This assembly includes a klystron supporting structure, magnetic 
focusing coils, tuning cavities, adjustable load couplers for the sec- 
ond, third and output cavities and an Eimac SK-110 Air System Socket. 


CHARACTERISTICS 
ELECTRICAL 
Heater: Voltage - = = = 1S volts 
Current - = ss = 40.0 amperes 
Maximum Starting Current - 80.0 amperes 
Cathode: EMA, Unipotential 
Heating Time - = = 5 minutes 
Getter (Operating): 
Voltage - - = = 2a volts 
Current - - ~~ = 36.0 amperes 
Power Gain: (Narrow Band) - - 50 decibels 
Output Power - = = = os 10 kilowatts 
Frequency Range (H-143 Assembly) 400 to 610 megacycles 
MECHANICAL 
Operating Position - = = = = = Axis vertical, cathode up 
R-F Coupling: 
Input = = = = = = = Type "N" coaxial fitting 
Output - - - - - - - 3 1/8 inch, 50-ohm line 
Input Cavity Loading - = = = = Type "N" coaxial fitting 
2nd and 3rd Cavity Loading - - - - 15/8 inch, 50-ohm line 


(Effective 10-20-61) Copyright 1961 by Eitel-McCullough, Inc. Printed in U.S.A. 


gun 4KM50 ,000LA3 
e/ 


MECHANICAL (cont'd) 


Weights: 


4KM50 ,000LA3 Klystron only 


H-143 RF Circuit Assembly 
Cooling: Water and Forced Air 

Cathode (with SK-110 Air-System Socket) 

Output Cavity 


Klystron Body (5 drift-tube sections, 


Klystron Collector 


Prefocus-Coil: 


Three Body Coils and Collector Coil in Series: 


D-C BEAM VOLTAGE 
D-C BEAM CURRENT 
D-C BODY CURRENT (CONTINUOUS) 
D-C BODY CURRENT (TUNING ONLY) 
A-C GETTER CURRENT 
FOCUS-ELECTRODE VOLTAGE 
COLLECTOR DISSIPATION 
INLET WATER PRESS URE 


Frequency 
Output Power 
Driving Power 
Power Gain 


D-C Beam Voltage 

D-C Beam Current 

Beam Power Efficiency 

D-C Body Current 

D-C Collector Current 

Focus-Electrode Voltage 

Magnetic-Coil Currents (H- 143 Components): 
Prefocus Coil 
Three Body Coils and Collector Coil 

in Series 


* At Sea level with 20° C inlet air temperature. 


MAXIMUM RATINGS 


1 gpm 
25 gpm 


400 
bY ll 
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MAGNETIC-COIL POWER-SUPPLY REQUIREMENTS 


OFtor50 
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TYPICAL OPERATION, NARROW BAND, CW AMPLIFIER 


610 
12.0 
.050 
eye loke 
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64 lbs (Net) 
155 lbs (Gross) 
767 lbs (Net) 


1084 lbs (Gross) 


Pressure Drop 

l. inch-H,O 

1.5 inches H,O 
28 psi 

2oipsr 


volts 
amperes 


volts 
amperes 


KILOVOLTS 
AMPERES 
MILLIAMPERES 
MILLIAMPERES 
AMPERES 
VOLTS 
KILOWATIS 

Pot 


megacycles 
kilowatts 
watt 
decibels 
kilovolts 
amperes 
percent 
milliamperes 
amperes 
volts 


ampere 


amperes 


For additional information or information regarding a specific application, write to 


Eitel-McCullough, Inc., San Carlos, California 
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The Eimac 4KM50,000LF is a four-cavity, magnetically focused, 
power-amplifier klystron designed for use at frequencies from 610 to 
790 megacycles. Although intended primarily for UHF television vis- 
ual service this klystron may also be used for FM, for aural TV, or 
for tropospheric-scatter communications service. 

When tuned for narrow band CW operation this klystronwill deliver 
a minimum output power of 10 kilowatts with a power gain of 45 db. 
In television visual service it will provide more than 10 kilowatts of 
peak synchronizing output power with a power gain of 30 db. The AM 
random noise is more than 50 db below black level. Minimum band- 
width at the 3 db power level is 8 megacycles with a minimum of 7 
megacycles at the 1 db level. 

The 4KM50,000LF employs the Eimac Modulating Anode which pro- 
vides an effective means of protecting the tube from internal arcs. 

All tuning is accomplished outside of the vacuum envelope by means 
of external resonant cavities which enclose the cylindrical ceramic 
windows of theklystron. This design permits awide tuningrange and 
allows external cavity loading for broadband applications. Forspares 
or replacements, only the basic vacuum tube, without cavities, need 
be purchased. 

Eimac KlystronAmplifier Circuit Assembly H-139 has been designed 
for use with the 4KM50,000LF tocover the specified frequency range. 
This assembly includes a klystron supporting structure, magnetic 
focusing coils, tuning cavities, adjustable load couplers forthe sec- 
ond, third and output cavities and an EimacSK-110 AirSystem Socket. 


TENTATIVE DATA 


AKM90,000L 


POWER AMPLIFIER 
L-BAND KLYSTRON 


CHARACTERISTICS 
ELECTRICAL 
Heater: Voltage - = ~ = 12 volts 
Current - = = = 40.0 amperes 
Maximum Starting Current - = 80.0 amperes 
Cathode: EMA, Unipotential 
Heating Time - = = a 3) minutes 
Getter (Operating): 
Voltage ve = = = 2n0 volts 
Current - = = > 36.0 amperes 
Power Gain: Narrow Band = = = 45 decibels 
Television Visual Service = 30 decibels 
Output Power: Television Visual Service = 10 kilowatts 
Frequency Range (H-139 Assembly) 610 to 790 megacycles 
MECHANICAL 
Operating Position ms = = rs Axis vertical, cathode up 
R-F Coupling: 
Input = = = = = Type "N" coaxial fitting 
Output - - - - - 3 1/8 inch, 50-ohm line 
Input Cavity Loading - - - = - Type "N" coaxial fitting 
2nd and 3rd Cavity Loading - - - - 15/8 inch, 50-ohm line 


(Effective 10-20-61) Copyright 1961 by Eitel-McCullough, Inc. Printed in U.S.A. 


4KM50 ,000LF 


demi 


MECHANICAL (cont'd) 
Shipping Weights: 


4KM50,000LF Klystron only - - = = = = 64 pounds 
H-139 RF Circuit Assembly - = cs - = = 767 pounds 
Cooling: Water and Forced Air 


Flow Rate Pressure Drop 


Cathode (with SK-110 Air YEN Oe Socket) - ~ *25 cfm 1 inch H,O 
Output Cavity - - - - = *50 cim 1.5 inehes H,O 
Klystron Body (5 drift-tube sections, | 

in series) (= - - - - 1 gpm 28 psi 
Klystron Collector - = = - (See collector cooling curves) 


MAGNETIC-COIL POWER-SUPPLY REQUIREMENTS 


Prefocus Coil: Voltage = - — - = = Vet oro volts 
Current = = a m= = Se OSE Omiea amperes 
Three Body Coils and Collector Coil in Series: 
Voltage - - ~ = = = 0 to 500 volts 
Current - - - - - - Ontosae amperes 


MAXIMUM RATINGS 


D-C BEAM VOLTAGE = = > = = = 20 KILOVOLTS 
D-C BEAM CURRENT = = = > = = Zea AMPERES 
D-C BODY CURRENT = = = = = = 150 MILLIAMPERES 
A-C GETTER CURRENT = = = = = = 50 AMPERES 
FOCUS-ELECTRODE VOLTAGE - = = = ~ : =o U0) VOLTS 
COLLECTOR DISSIPATION = = se = = = 60 KILOWATTS 

= re y ae = = 50 PSI 


INLET WATER PRESS URE 
TYPICAL OPERATION 


IV Visual Service Narrow Band 


Frequency - 610 os megacycles 
Output Power - ee 6) 15256 kilowatts 
Driving Power - 10 Ors0 watts 
Power Gain = B0a3 47.2 decibels 
D-C Beam Voltage - 18 18 kilovolts 
D-C Beam Current a LAOS 22035 amperes 
Beam Power Efficiency = 3425 43 percent 
Dac BOay Current - 75 45 milliamperes 
Focus-Electrode Voltage - -200 -200 volts 
Cavity Loading: 

lst Cavity = 0.47 -— watts 

2nd Cavity - 116 -- watts 

3rd Cavity “ 390 -- watts 
Magnetic-Coil Currents: 

Prefocus Coil - Pers ah A eos amperes 

Three Body Coils and 

Collector Coil in Series aon ves amperes 


* At sea level with 20° C inlet air temperature. 


For additional information or information regarding a specific application, write to 
Eitel-McCullough, Inc., San Carlos, California. 
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CATHODE TERMINAL 
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| NOM. MIN. < 


MAX 
| 65.200 | 


50.300 


OUTER HEATER TERMINAL 
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INNER HEATER TERMINAL 
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EIMAC 4KM50, 


BEAM VOLTAGE vs 


BEAM CURRENT 


Efoc = -200 VOLTS 


S3Y¥3dWV - LN3YYND Wv3E 


- KILOVOLTS 


VOLTAGE 


BEAM 


OOOLF 


BANDWIDTH DATA 


EIMAC  4KM50, 


E, = 18 KILOVOLTS 
Ip =2.03 AMPERES 


P) = 10 WATTS 


SLLIVMOTIN - LNdLNO Y3MOd 


FREQUENCY — MEGACYCLES 


PRESSURE DROP (psia) 


EIMAC 4KM50,QOOLF EIMAC  4KM50,OOOLF 


PRESSURE DROP vs COOLANT FLOW RATE COLLECTOR DISSIPATION vs COOLANT FLOW 
ACROSS COLLECTOR COOLANT INLET TEMPERATURE 25°C 
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EIMAC 4KM50,QOOOLF 


POWER OUTPUT vs FREQUENCY 
NARROW BAND 
Tp = 2.03 AMPERES 
Py = 0.3 WATTS 
Efoc=-200 VOLTS 
E,= 18 KILOVOLTS 
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FREQUENCY - MEGACYCLES 


EIMAC 4KM50,OOOLF 
EFFICIENCY vs BEAM VOLTAGE 


NARROW BAND 
FREQUENCY = 700 MEGACYCLES 
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D-C BEAM VOLTAGE - KILOVOLTS 


EIMAC 4KM50,OOOLF 


POWER OUTPUT vs BEAM VOLTAGE 


NARROW BAND 


700 MEGACYCLES 


FREQUENCY 


SLLIVMOTIN - LNdLNO Y3MOd 


D-C BEAM VOLTAGE - KILOVOLTS 


TENTATIVE DATA 


4KM90,000LR 


POWER-AMPLIFIER 
L-BAND KLYSTRON 


The Eimac 4KM50,000LR is a four-cavity, magnetically focused, 
power-amplifier klystron designed foruse at frequencies between755 
and 985 megacycles. This klystron will deliver a narrow-band CW 
output power of 10 kilowatts with a minimum power gain of 50 deci- 
bels. When adjusted for wide-band operation the 4KM50,000LR will 
deliver an output power of 10 kilowatts with a half-power bandwidth 
of 7 megacycles and a power gain of 30 decibels. 

This klystron employs the Eimac Modulating Anode which provides 
an effective means for protecting the tube against internal arcs when 
connected to the beam supply through a resistor. 

Alltuning is accomplished outside of the vacuum envelope by means 
of external resonant cavities which enclose the cylindrical ceramic 
windows of the klystron. This designaffords a wide tuning range and 
permits external cavity loading for broadband applications. Forspares 
or replacements, only the basic vacuum tube, without cavities, need 
be purchased. 

Eimac Klystron Amplifier Circuit Assembly H-141 has been designed 
for use with the 4KM50,000LR tocover the specified frequency range. 


This assembly includes a klystron supporting structure, magnetic -—~— 
a focusing coils, tuning cavities, adjustable load couplers for each 4 
cavity, and an Eimac SK-110 Air-System Socket. ~Samci 
a 
CHARACTERISTICS a 
ELECTRICAL ; 
Heater: Voltage - - = = HAs volts 
Current - - - = 40.0 amperes 
Maximum Starting Current - = 80.0 amperes 
Cathode: EMA, Unipotential 
Heating Time - = = = a) minutes 
Getter (Operating) : 
Voltage = = = = aie volts 
Current = - - - 36.0 amperes 
Power Gain: (Narrow Band) - - - 50 decibels 
Output Power = - = - 10 kilowatts 
Frequency Range (H-141 Assembly) - 755 to 985 megacycles 
MECHANICAL 
Operating Position _ - - Axis vertical, cathode up 
RF Coupling: 
Input - - - - Type "N" coaxial fitting 
Output - - ~ - 3 1/8 inch, 50-ohm line 
Input Cavity Loading - - - Type "N" coaxial fitting 
2) 2nd and 3rd Cavity Loading - - Type "N” coaxial fitting 


(Effective 10-20-61) Copyright 1961 by Eitel-McCullough, Inc. Printed in U.S.A. 


dat 4KMS50,000LR 


MECHANICAL (cont'd) 


Weights: 
4KM50,000LR Klystron only - - - 
H-141 RF Circuit Assembly = = - 
Cooling: Water and Forced Air 


Cathode (with SK-110 Air-System Socket) 
Output Cavity = = = - - 
Klystron Body (5 drift-tube sections 

in series) - - ~ - 
Klystron Collector - = = = - 


55 lbs (Net), 
349 lbs (Net), 


MAGNETIC-COIL POWER-SUPPLY REQUIREMENTS 


Prefocus Coil: Voltage = = = = = 
Current - = - - - 
Three Body Coils and Collector Coil in Series: 
Voltage a = = = = 
Current - - _ = - 


MAXIMUM RATINGS 


D-C BEAM VOLTAGE = = = - - 
D-C BEAM CURRENT - - - - - 
D-C BODY CURRENT (CONTINUOUS)- = - = 
D-C BODY CURRENT (TUNING ONLY)- = = = 
A-C GETTER CURRENT = = a me = 
FOCUS-ELECTRODE VOLTAGE - = = < = 
COLLECTOR DISSIPATION = = = = > 
INLET WATER PRESS URE = = = - - 


TYPICAL OPERATION 


Narrow Band 


Frequency Tess 985 
Output Power nn | A bs) 
Driving Power CEOS O05 
Power Gain Soe 53 6 


D-C Beam Voltage Ly, aby 
D-C Beam Current 
Beam Power Efficiency 
D-C Body Current 30 40 
Focus-Electrode Voltage 
Half Power Bandwidth 
Cavity Loading: 

lst Cavity oS - = 

2nd Cavity = cot Foes 

3rd Cavity ay eth 
Magnetic-Coil Currents: 

Prefocus Coil 1206 TO 

Three Body Coils and Collector 

Coil in Series ce) awd) 


* At sea level with 20° C inlet air temperature. 


140 lbs (Gross) 
601 lbs (Gross) 


Flow Rate Pressure Drop 
uM Aart of 8 t0\ 1 inch H,O 
*50 cfm 1.5 inches H50 

1 gpm 28 psi 

25 gpm 28 psi 

0 to-25 volts 

Ueto: ies amperes 

0 to 400 volts 

0 to.4..0 amperes 

20 KILOVOLTS 

AeA ne AMPERES 

100 MILLIAMPERES 

150 MILLIAMPERES 

50 AMPERES 

= 500 VOLTS 

50 KILOWATTS 

50 PSI 
Wide Band 

Loe megacycles 

10 kilowatts 

10 watts 

30 decibels 

17 kilovolts 

1 amperes 

Sol percent 

90 milliamperes 

= Jp volts 

7 megacycles 

8 watts 

70 watts 

400 watts 
i Eee amperes 
3.0 amperes 


For additional information or information regarding a specific application write to 


Eitel-McCullough, Inc., San Carlos, California. 
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The Eimac 4KM170, OOOLA is a four-cavity, magnetically-focused, 
power-amplifier klystron of ceramic and metal. It is designed for 
use at frequencies between 325 and 500 megacycles and under nar- 
row-band conditions will deliver a minimum CW output power of 75 
kilowatts with a power gain of at least 45 decibels. 


This klystron employs the Eimac Modulating Anode which provides 
an effective means ofamplitude or pulse modulating the output pow- 
er without changing the beam voltage. Itis also useful as a pro- 
tective device, eitherin conjunction with external circuits, or when 
grounded through a resistor. 


The resonant cavities for the 4KM170,000LA are completed by 
tuning boxes which enclose the cylindrical ceramic windows of the 
klystron and all tuning is accomplished outside the vacuum enve- 
lope. This design permits a wide tuning range and allows exter- 
nal cavity loading for broad-band applications. It also permits an 
unlimited number of tuning cycles withoutrisk of damageto the vac- 
uum seals. 


Eimac Klystron Amplifier Circuit Assembly H-142 for use with 
the 4KM170,000LA, covers the frequency range of 325 to 500 mega- 
cycles. This assembly includes a klystron supporting structure, 
electromagnetic focusing coils, tuning boxes, adjustable output 
load coupler, and an Eimac Air-System Socket. The H-142 Klys- 
tron Amplifier Circuit Assembly conforms generally to Military En- 
vironmental Specification MIL-E-4970A (USAF) and the general Mil- 
itary Specification, MIL-E-4158B (USAF), for electronic ground 
equipment. 


CHARACTERISTICS 
ELECTRICAL 
Heater: Voltage (+5%) - - A | volts 
Current - - - 23 amperes 
Maximum Starting Current - 50 amperes 
Cathode: EMA, Unipotential 
Heating Time - - S) minutes 
Getter (Operating): 
Voltage (Nominal) - ~ Ose] volts 
Current - - - 36 amperes 
Power Gain: (Narrow-Band) - ~ 45 decibels 
Minimum Output Power (CW) 11755 000 watts 
Frequency Range (H-142 Circuit Jen >£Ono.0G megacycles 
Assembly) 


(Effective 10-1-60) Copyright 1960 by Eitel-McCullough, Inc. 


TENTATIVE DATA 


AKM170,000LA 


POWER AMPLIFIER 
L-BAND KLYSTRON 


os dnef 4KM170,000LA 


MECHANICAL 

Operating Position - = = = ~ Vertical, cathode end up 
R-F Input Coupling - - - - - Type "N" coaxial fitting 
R-F Output Coupling - - - ~ - 50-ohm, 6 1/8" line 
Weight (Tube Only) ~ ~ ~ ~ - 196 pounds 
Shipping Weight (Approximate) ~ - - 410 pounds 

Cooling: Water or 60% Ethylene-Glycol Solution and Forced Air 
Flow Rate Pressure Drop 
Cathode = © 7 7 - *50 cfm air l inch H2O 
Output Cavity - _ = - *50 cfm air 6 inches H7O 
Five Drift-Tube sections in series - + 10 gpm See curves 
Collector _ = = = i 50 gpm See curves 

MAXIMUM RATINGS 

D-C BEAM VOLTAGE = ss = - = 30 KILOVOLTS 
D-C BEAM CURRENT - - ~ = 5 AMPERES 
D-C FOCUS ELECTRODE VOLTAGE - = - -1000 VOLTS 
D-C BODY CURRENT - - = - - 250 MILLIAMPERES 
COLLECTOR DISSIPATION - - - - 170 KILOWATTS 
A-C GETTER CURRENT - 5 = - - 50 AMPERES 
SEAL TEMPERATURES - - - - - LS DEGREES C 


MAGNETIC-COIL POWER-SUPPLY REQUIREMENTS 


Min Max 

Prefocus Coil: Voltage - - _ =~ iQ 25 volts 

Current - - - - 0 2 amperes 
Each of Three Body Coils 

Voltage - - - - QO 2 volts 

Current - - - =? 2.0 15 amperes 
Collector Coil: Voltage - - - - QO Zp volts 

Current - - - mee 1M) 6 amperes 

TYPICAL OPERATION, CW AMPLIFIER 

Frequency - - - - =P Abe 400 500 megacycles 
Output Power - - - - faba. SUa5 ZL kilowatts 
Driving Power - - - ~ Oars Oe O35 watt 
Power Gain - - - ~ 49.7 Sie S19 decibels 
Power Input - - - ~ 185 185 185 kilowatts 
D-C Beam Voltage - - - 35 30 Go kilovolts 
D-C Beam Current - - - 5e2e eas | Seo amperes 
Beam Efficiency - ~ - 40.8 43.5 4157 percent 
D-C Body Current - - - 220 190 210 milliamperes 
D-C Collector Current = - - 5.06 5.09 ee amperes 
Focus Electrode Voltage - - -400 -400 -400 volts 


*At Sea Level with 20° C inlet air temperature. 


For additional information or information regarding a specific application, write to 
Eitel-McCullough, Inc., 301 Industrial Way, San Carlos, California. 
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4KM170,000LA OUTLINE DRAWING 


SEE DETAIL ‘A’ —— 
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The Eimac 4KMP10, OOOLF is a four-cavity, magnetically focused, pulse- 
amplifier klystron of ceramic and metal. It is designed for use at frequen- 
cies between 570 and 630 megacycles and will deliver a minimum pulse 
Output power of 200 kilowatts attwo percent duty, or 400 kilowatts at one 
percent duty, with an average power of four kilowatts. Nominal power 
gain is 57 db. 

This klystron employs the Eimac Modulating Anode which provides an 
effective means of pulse modulating the output power without changing the 
beam voltage. A modulating anode voltage of approximately one half the 
beam voltage is sufficient to realize full rated pulse output power. 

The resonant cavities for the 4KMP10,000LF are completed through 
tuning boxes which enclose the cylindrical ceramic windows of the klys- 
tron and all tuning is accomplished outside the vacuum envelope. This 
design permits a wide tuning range, and allows external cavity loading 
for broad-band operation. It also permits an unlimited number of tuning 
cycles without risk of damage to the vacuum seals. 

Eimac Klystron Amplifier Circuit Assembly H-127, for use with the 
4KMP10,000LF, covers the frequency range of 570 to 630 megacycles. 
This assembly includes a klystron supporting structure, electromagnetic 
focusing coils, tuningboxes, adjustable output load coupler, and an Eimac 
SK-1200 socket. 


CHARACTERISTICS 
ELECTRICAL 

Heater: Voltage (+5%) ~ - - aoe volts 
Current (Normal) - - - 22 amperes 
Maximum Starting Current - = 50 amperes 

Cathode: Unipotential, Oxide Coated 
Heating Time - ~ - 10 minutes 
Getter (Operating): Voltage (Nominal) - Biel volts 
Current - - - 36 amperes 
Maximum Starting Current 50 amperes 
Power Gain: (Narrow Band) - - - and decibels 

Output Power: 

2% Duty = - - - - 200 kilowatts 
1% Duty = - - = - 400 kilowatts 
Average = - ~ - - 4 kilowatts 
Frequency Range - - - 570 to 630 . megacycles 


Capacitance between Modulating Anode and all other Tube Elements: 


Maximum - - - = - 60 micromicrofarads 
Typical - - ~ - - 37 micromicrofarads 


(Effective 10-1-60) Copyright 1960 by Ejitel-McCullough. Inc. 
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AKMP10,000LF 


‘PULSE AMPLIFIER 
L-BAND KLYSTRON 
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MECHANICAL 
Operating Position - - - - - Axis Vertical Cathode down (in oil) 
R-F Input Coupling - - - - - Type N Coaxial Fitting 
R-F Output Coupling - - - - - WR1500 Waveguide 
Weight (Tube only) ~ - - - - 140 pounds 


Cooling: Forced Air and Oil 
Cathode (With SK-1200 socket) - oil 


Flow Rate Pressure Drop 
Body - - - - - - *100 cfm air l inch H2O 
Output Cavity - ~ - - - *50 cfm air 1 inch HgO 
SOlMecion =a ~ = = = = *400 cfm air 2.9 inches H70 


MAGNETIC-COIL POWER-SUPPLY REQUIREMENTS 
(Eimac H-127 Klystron Amplifier Circuit Assembly) 


Min. Max. 

Prefocus Coil: Voltage (dc) - - - 0 40 volts 

Current (dc) - - - 0 pais amperes 
Each of Five Body Coils: 

Voltage (dc) - - - 0 40 volts 

Current (dc) - - - 0 I | amperes 

MAXIMUM RATINGS 

D-C BEAM VOLTAGE = _ - = - 70 KILOVOLTS 
PEAK D-C BEAM CURRENT = - = - DPD 3 AMPERES 
PEAK MODULATING ANODE VOLTAGE = - - 44 KILOVOLTS 
AVERAGE D-C BODY CURRENT = — = = ES MILLIAMPERES 
COLLECTOR DISSIPATION - - - - 10 KILOWATTS 
PULSE LENGTH - = - - - 60 MICROSECONDS 
SEAL TEMPERATURES - - - - - Les DEGREES C 
A-C GETTER CURRENT - = - ~ - 50 AMPERES 


TYPICAL OPERATION, NARROW BAND PULSE AMPLIFIER 


Frequency - - - - - - 600 megacycles 
Peak Output Power - - - - - 466 kilowatts 
Average Output Power - - - - - 4.66 kilowatts 
Peak Driving Power - - - - - 0.8 watts 
Power Gain ~ - - - - - 57.4 decibels 
D-C Beam Voltage - - - - ~ 65 kilovolts 
Average D-C Beam Current - = - - 165 milliamperes 
Peak D-C Beam Current - - - - - 1635 amperes 
Peak Modulating Anode Voltage - - - - 32 kilovolts 
D-C Body Current (Average) ~ - ~ - 9.5 milliamperes 
D-C Collector Current (Average) - - - 156 milliamperes 
Beam Input Efficiency (Average) ~ - - 43.4 percent 


MAGNETIC-COIL CURRENTS (H-127 Circuit Assembly) 


Prefocus Coil - - - - - - 1.9 amperes 
First Body Coil - - - - - - 643 amperes 
Second Body Coil - - - - - - Los amperes 
Third Body Coil - = - - - - BES amperes 
Fourth Body Coil - - - - - - feet amperes 
Fifth Body Coil - - - - - - Sig amperes 


*At Sea Level with 20° C inlet air temperature. 


For additional information or information regarding a specific application, write to 
Eitel-McCullough, Inc., 301 Industrial Way, San Carlos, California. 
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The Eimac 5K210,000LQ is a high-gain, power-amplifier klystron 
designed for wide-band, tropospheric-scatter, communications ser- 
vice at frequencies from 755 to 985 megacycles. This klystron will 
deliver a CW output power of 75 kilowatts, with aminimum power gain 
of 42 decibels, and half-power band-width of 10 megacycles. 

Five resonant cavities are usedin the 5K210,000LQ. Fourare ex- 
ternal and one, the output cavity, is integral. Output coupling is 
achieved by means of a fixed loop and a quarter-wave, variable- 
impedance, coaxial coupling section whichterminates in awaveguide 
transition. 

The 5K210,000LQ has a beam microperveance of 2 which makes it 
possible to achieve adequate bandwidth for tropo-scatter applications 
without external loading of the intermediate cavities. 

Eimac Klystron Amplifier Circuit Assembly H-132 has been designed 
for use withthe 5K210,000LQ to cover the specified frequency range. 
This assembly includes a supporting structure, magnetic focusing 
coils, tuning cavities, adjustable load couplers for the input and out- 
put cavities, and a coaxial-to-waveguide transition. 


CHARACTERISTICS 
ELECTRICAL 
Heater: Voltage - = oa = LS volts 
Current - - - - 18 amperes 
Maximum Starting Current - - 36 amperes 
Cathode: EMA, Unipotential 
Heating Time - = S bad 5 minutes 
Getter: Voltage = = = - Sag volts 
Current - - = — 36 amperes 
Power Gain (Wide Band) - - ~ - 42 decibels 
Output Power = = = - hs kilowatts 


Frequency Range (H-132 Circuit Assembly)755 to 985 megacycles 
MECHANICAL 


Operating Position 7 i. Axis vertical, cathode up 
R-F Coupling: 
Input - - Type "N" coaxial fitting 
Output - - - WR-975 Waveguide 
Weight (5K210,000LQ Klystron) - - - 380 pounds 
Weight (H-132 Circuit Assembly) - ~ - 1530 pounds 


Cooling: Water and Forced Air 


TENTATIVE DATA 


5K210,000LQ 


POWER-AMPLIFIER — 


L-BAND KLYSTRON - 


Flow Rate Pressure Drop 


Second, Third and Penultimate 


Cavities (each) - ~ - - - - 25 cfm 1 inch H,O 
Body and Output Section - = ~ - - = 6 gpm Zo, DS1 
Collector - - - ~ - - 50 gpm 20° pst 


(Effective 10-20-61) Copyright 1959 by Eitel-McCullough, Inc. Printed in U.S.A. 
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5K210,000LQ 


MECHANICAL cont. 


Maximum Dimensions of Klystron: 
Length = = = = 
Diameter cn bs cS a 


Maximum Dimensions (Klystron and Circuit Assembly): 
Height - = - - 
Width - = - - 
Depth - Ss - 


MAGNETIC-COIL POWER-SUPPLY REQUIREMENTS 


Voltage ~ = = a 
Current = oa = = 
Each of Four Body Coils: 
Voltage = i ne 
Current - = = a 
Collector Coil: Voltage - = = = 
Current = = = ~ 


Prefocus Coil: 


D-C BEAM VOLTAGE = ir = > 
D-C BEAM CURRENT - = ‘ 
D-C BODY CURRENT = - - - 
A-C GETTER CURRENT = te 2 - 
COLLECTOR DISSIPATION 


TYPICAL OPERATION, WIDE-BAND, CW AMPLIFIER 


RF Frequency - - - - 
Output Power - - - - 
Driving Power - - - - 
Power Gain - - - ~ 
D-C Beam Voltage = = = = 
D-C Beam Current = = = - 
Efficiency = = - - 
D-C Body Current - - - - 
Half-Power Bandwidth = = ra = 
Magnetic-Coil Currents: 
Prefocus coil - ~ ~ - 
Body Coil #1 - - - - 
Body Coil #2 ~ - - - 
Body Coil #3 - - - - 
Body Coil #4 - - ~ ~ 
Collector Coil - - - - 


66.6 inches 

14 inches 

Vie inches 

32 inches 

47 inches 
ONTOu20 volts 
Oto. eZ amperes 
0 to 100 volts 
UAtOs Le amperes 
0 to 40 volts 
Neto uaS amperes 
30 KILOVOLTS 
10 AMPERES 
300 MILLIAMPERES 
50 AMPERES 
210 KILOWATTS 
860 megacycles 
81 kilowatts 
3 watts 
44,3 decibels 
25 kilovolts 
Viet swe amperes 
43 percent 
120 milliamperes 
10.9 megacycles 
O97 ampere 
Say amperes 
Hire amperes 
8.5 amperes 
70 amperes 
a amperes 


For additional information or information regarding a specific application, write to Eitel- 


McCullough, Inc., San Carlos, California. 
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TENTATIVE DATA 


nn”. } X626AC 


® PULSE-AMPLIFIER 


L-BAND KLYSTRON 


The Eimac X626AC is a three-cavity, pulse-amplifier klystron de- 
signed for high-average-power pulse service at frequencies from 400 
to 450 megacycles. This klystron will deliver a peak output power of 
1.25 megawatts, at 75 kilowatts average power, with a narrow-band 
power gain of 30 decibels. 


All tuning is accomplished outside the vacuum envelope by means 
of external resonant cavities which enclose the cylindrical ceramic 
windows of the klystron. This design permits external cavity loading 
for wide-band applications. For spares or replacements, only the 
basic klystron, without cavities, need be purchased. 


This klystron employs the Eimac Modulating Anode which provides 
a convenient means for pulse modulating the output power without 
changing the beam voltage. The electron-gun geometry is such that 
the required beam current is obtained with a peak modulating-anode 
voltage of only 52 kilovolts, at the rated beam voltage of 100 kilo- 
VOLES. 


Waveguide output coupling for the X626AC is achieved by means 
of an adjustable iris in the output cavity. 


€) Eimac Klystron Amplifier Circuit Assembly H-123B has been de- 
signed foruse with the X626AC to cover the specified frequency range. 
This assembly includes a supporting structure, magnetic focusing 
coils, tuning cavities, input load coupler, output waveguide transi- 
tion, and a klystron socket. 


CHARACTERISTICS 
ELECTRICAL 

Cathode: EMA, Unipotential 

Minimum Heating Time - - - 10 minutes 
Heater: Voltage (45%) ~ - - - 7.5 volts 

Current - - - - - 90 to 100 amperes = 

Maximum Starting Current - - 200 amperes 
Getter: Voltage - - - - - - 15.6 volts 

Current - - - ~ ~ - 36 amperes 
Modulating Anode Capacitance (to all other electodes): 

Dry - - = - - - 45 ye f 

In Typical Circuit 

(oil immersed) 125'to. 150 Ly f “ > 

Power Gain (Narrow Band) 30 decibels a 
Peak Output Power - - - - - -1.25 megawatts aaa 
Average Output Power - - ~ - - 75 kilowatts - | 


Frequency Range (H-123B Circuit Assembly) 
400 to 450 megacycles 


es) MECHANICAL 
Operating Position - = - - - ~ - - - Vertical, Cathode Down 
R-F Input Coupling - - - - - - - - - 1 5/8 inch, 50-ohm line 
R-F Output Coupling - = - = = - - = = WR-2100 Waveguide 
Weight (X626AC only) - - - - - - - = 590 pounds 


(Effective 10-20-61) Copyright 1961 by Eitel-McCullough, Inc. Printed in U.S.A. 
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MECHANICAL cont. 


Weight (H-123B Circuit Assembly) - - - - - - - 1780 pounds 
Maximum Dimensions (X626AC) 
Length - - - - = = = = = = = 118 inches 
Diameter - - - - - - = - = - 18 inches 
Maximum Dimensions (X626AC and H-123B Circuit Assembly) 
Height - = - = = = = = = = = 120 inches 
Width - - =~ = - = = = = = = 38 inches 
Depth - = = = = = = = = = = 38 inches 


Cooling: Oil, Water and Forced Air 
Electron Gun: Immersed in Oil 
Flow Rate Pressure Drop 


Penultimate and Output Cavities 250. Cf 3 inches H,O 
Four Drift-Tube Sections in Series 5 gpm DoD se 
Collector 50 gpm 26 psi 


MAGNETIC-COIL POWER-SUPPLY REQUIREMENTS 


Prefocus Coil: Voltage - - - - = = = = - 0 to 60 volts 
Current - = = = = = = = Sie hy amperes 

First Body Coil: Voltage = r = cs = = = 2 =. O.to, 100 volts 
Gurrent) «= = = = os ~ = = a Oat Ce amperes 

Each of Three Body Coils and Collector Coil: Voltage = = =O tolled volts 
Current os oe ca Oe Bs" amperes 


MAXIMUM RATINGS 


D-C BEAM VOLTAGE - - - - - = - - - - 110 KILOVOLTS 
PEAK BEAM CURRENT - = = = = - - SO 3.0 AMPERES 
PEAK MODULATING-ANODE VOLTAGE - = = =: = a = 66 KILOVOLTS 
AVERAGE D-C BODY CURRENT - - = = = = - - 150 MILLIAMPERES 
A-C GETTER CURRENT - - = = = 3 = = = = 50 AMPERES 
COLLECTOR DISSIPATION ma - - < x = = = = - 240 KILOWATTS 
SEAL TEMPERATURES - = = = =e = ~ = = seals DEGREES C 
D-C FOCUS-ELECTRODE VOLTAGE - me - = = “ -500 VOLTS 
TYPICAL OPERATION , NARROW-BAND, PULSE AMPLIFIER 

Frequency = = = = 2 - = = - 425 megacycles 
D-C Beam Voltage - - > = se = = = = 100 kilovolts 
Peak Modulating-Anode Voltage - + = = = ss as Big kilovolts 
Peak Beam Current re = - = - = os = - toes amperes 
Average D-C Body Current - “ = - 2 - = = 130 milliamperes 
Peak Output Power = = 2 = = = = a = bbs Ae megawatts 
Average Output Power - = 5 = oe = ~ = = yas kilowatts 
Peak Drive Power - = = = = = =e es = Lena kilowatts 
Power Gain = = > = = Fi = = = 30 decibels 
Peak Beam Power Efficiency - = = SN = = - - 38.4 percent 
Focus-Electrode Voltage = = = i = = = = =5() volts 
Pulse Width - - = - = - = - > - - 2000 microseconds 
Pulse Repetition Rate - ~ - - ~ - - - - 30 pulses/second 
Duty = = * = = = = = = - = 0.06 

Electron-Gun Microperveance = = os as ~ - - 2.6 

Beam Microperveance - - = Ss = - = = ~ 0.98 


Magnetic-Coil Currents 
Prefocus Coil - - - - - - - - - - 1.4 amperes 
First Body Coil = = = = : = _ ee 10 ampere 
Second, Third & Fourth Body Coil and Collector Coil (each) 4.0 amperes 


For additional information or information regarding a specific application write to 
Eitel-McCullough, Inc., San Carlos, California. 
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Look in the general section for--- 


@ Yournearest distributor of modern, fully guaranteed Eimac 
electron tubes and electron tube accessories. 


e@ Your nearest Eimac Field Engineer, who stands ready to 
give you immediate engineering assistance, information 


on deliveries and prices, or provide other information not 
found in the catalog. 


@  Eimac tube type numbering system. 
Tube Replacement Chart. 


Prices on Eimac products. 


IMPORTANT EIMAC “EXTRAS” 


Application Engineering. The Eimac Application Engineering Department is available at 
all times for consultation. New tube operating techniques are continually being explored, tested 
and proved by Eimac engineers, whose combined knowledge and experience are at your service. 


Additional contributions by this Eimac department are its Application Bulletins, a service which 
you receive without obligation. 


Field Engineering. Serving as an extension of the Application Engineering Department out- 
side the Eimac plant, Eimac Field Engineers cover the United States, operating out of offices in 
major cities. They will help you personally with experimental work, problems of technique, etc. 
Engineers from Hitel-McCullough, Inc. are available, too, for field consultation throughout the 


country. As Eimac tubes are world renowned, the same services extend to various countries over- 
seas through the Eimac Export Department. 
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TENTATIVE DATA 
EITEL-McCULLOUGH, INC. 1K20XD 


SA CMASHRSLI OVS. Cea LaF CO RN» icA 


X-BAND 
REFLEX KLYSTRON 


The Eimac 1K20XD is a ceramic and metal, conduction-cooled re- 
flex klystron designed for local oscillator service in applications encoun- 
tering severe vibration, shock or temperature extremes. This tube will 
deliver a typical output power of 75 milliwatts over the frequency 
range of 10,000 to 10,7000 megacycles. 

The stacked-ceramic construction results in an extremely rugged 
design and a low sensitivity to vibration. 

Leads to the tube are permanently attached and protected by 
molded silastic rubber caps which permit operation at any altitude 
without flashover. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Cathode: Unipotential, oxide coated. 
Warm-up time She osc cA a cee 30 seconds 
lene Nel tele(pL aes Ne ce |e ee 6.3 volts 
Current. ee, rey pole oe 0.8 ampere 
Typical Output Power (Load VSWR = aya 5. 1) a: 75 milliwatts 
Frequency Range... i) 2s) pe 10, 000 to 10, 700 megacycles 
MECHANICAL 
Operating Position . ; : Any 
Mounier 0 \ eee mere. UG-3970 waveguidesticnae 
Cooling _ Conduction 
Electrical Connections i Sea Flexible leads 
Ree OUT COUBLNOL \.i0) ohne Meee Gokul ee | RG-52/U waveguide 
Net Weight , hh be CN 4 ounces 
Shipping Weight (Approximate) , : : 2 pounds 
Maximum Overall Dimensions: 
Height Sp A ee 1.30 inches 
Width 4 a AR i. ED 1.63 inches 
Length spall “far GIR RE Re were + a 2.28 inches 
ENVIRONMENTAL 
Maximum Ambient Temperature 55 Lee ame 150° -G 
Maximum Altitude . No limit 
Maximum Non- Operating Shock an ms s Duration) 40 g 
Maximum Operating Shock* (11 ms Duration) . 40 g 
Maximum Operating Vibration** (20 to 2000 cps) . 10 g 


*Based on a permanent frequency shift after drop of 2 megacycles. 
**Based on a maximum peak-to-peak frequency deviation of 100 kilocycles. 


1K20XD 


MAXIMUM RATINGS 


D-C RESONATOR VOLTAGE* a Ci. Sena 350 MAX. VOLTS 
D-C CATHODE CURRENT on Sa oS, es 55 MAX. MA. 
RESONATOR DISSIPATION... VaRT cee re TL 20 MAX. WATTS 
PEAK REPELLER VOLTAGE* 
POSMIVE WITH RESPEGI- TO GAIHODE se. al ea O MAX. VOLTS 
NEGATIVE WITH RESPECT TO CATHODE . . . . 500 MAX. VOLTS 


TYPICAL OPERATION (Load VSWR less than 1.15 to 1) 


D-C Resonator Voltage* eet ae re, 300 350 volts 

Nocatee 40) ) “Sata de een eee tee 53% 5% 

Frequency . sw dias PAE logy wee OASO0 10,350 megacycles 
D-C Cathode Gicren tei potencies lee 40 50 milliamperes 
Pee Repeller Volfage 3a) es = mem eee —165 —150 volts 

D-G. Repellere Currenignemee ewe, teu ern 1 1 microampere 
Power Output . Loa rete) as 50 75 milliwatts 
Electronic Tuning (3 db bandwidth) lo 30 30 megacycles 
Modulation Sensitivity (AE, = +3 volts). 2.0 2.0 Mc/volt 
Peak-to-Peak FM Deviation (10g, 20-2000 cps) 50 50. kilocycles 
Resid UGUSEV\ aimee wus ce 00 eee ee 50 50 kilocycles 


*All voltages referred to cathode. 


APPLICATION 


Cooling: At sea level this tube will not require forced air cooling when operated at its max- 
imum rated dissipation with an ambient temperature less than 150° Centigrade. The 
waveguide flange connection will normally provide the required heat sink for conduction 
cooling. If an insulator is used between the tube and waveguide for D-C isolation, forced 
air cooling may be required to maintain the ceramic-to-metal seal temperatures below 
the maximum rating of 250° Centigrade. 


Resonator: The resonator of the 1K20XD is integral with the body of the klystron. For this 
reason it is often convenient to operate the resonator at chassis potential, with the re- 
peller and cathode at appropriate negative potentials. 


Cathode: The heater voltage should be maintained within 5% of the rated value of 6.3 
volts if variations in performance are to be minimized and the best tube life obtained. 

The heater and cathode of the 1K20XD are internally connected. When the resonator 
of this tube is operated at chassis potential, the heater transformer must be insulated for 
the cathode-to-resonator voltage. 


Mechanical Tuning: In the 1K20XD a fixed-tuned inner cavity is closely coupled through 
a ceramic window to a secondary cavity outside the vacuum. Mechanical turning is ac- 
complished by a capacitive slug in the secondary cavity with a tuning rate of approxi- 
mately 150 megacycles per turn. This design allows repeated tuner cycling without dam- 
aging the vacuum seals. The maximum tuner torque is 40 inch-ounces. 

A clockwise rotation of the tuner will produce a decrease in frequency. 


IK20XD TYPICAL OPERATING CHARACTERISTICS 
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MODE CHARACTERISTICS 


Fi 10°535 Gc 


0 50 100 150 200 250 300 350 
RESONATOR VOLTAGE volts 


REPELLER VOLTAGE volts 


MODULATION SENS Mc/v 


EITEL-MCCULLOUGH, INC. 
SAN CARLOS, CALIFORNIA 


IK2O XD 


NOTES: 
|. Mates with UG-39/U flange 
for RG-52/U waveguide 


1.625 Nom. ; 1.750 Max. 


650 Max. 


1.625 Nom. 


CONNECTIONS 

l. -REPELCER = RED 

2. CATHODE -BLACK 
3. HEATER  -WHITE 


12" Nom. lead length 


“a .340Nom. . | 

J25 Nom. 
| Resonator lug - 

fect .210 Min. 


The Eimac 1K20XD-A is a ceramic and metal, conduction-cooled 


reflex klystron designed for local oscillator service in applications 
encountering severe vibration, shock or temperature extremes. This 
tube will deliver a typical output power of 75 milliwatts over the 


frequency range of 10,000 to 10,700 megacycles. 


The stacked-ceramic construction results in an extremely rugged 


design and low sensitivity to vibration. 


Leads to the tube are permanently attached and protected by 
molded silastic rubber caps which permit operation at any altitude 


without flashover. 


GENERAL CHARACTERISTICS 


ELECTRICAL 


Cathode: Unipotential, oxide coated 


TENTATIVE DATA 


IKZ20XD-A 


X-BAND 
REFLEX KLYSTRON 


Warm-up time - - - = = = = = = = = = = 30 seconds 
Heater: Voltage se ea mm me si eee = 63 volts 

Current - - - ~ - - - = = = = =0.8 ampere 
Typical Output Power (Load VSWR = =1. 15: LP Sat =) aa ee TH milliwatts 
Frequency Range - - - = ml ten mn em Yom 1050000" 105700)" megacyeles 

MECHANICAL 

Operating Position - = = = = = = = s = = <= rs ee wher ade 
Mounting - - - - - - - =- = - = = = = = UG-39/U waveguide flange 
Cooling - = =) =) = = = = = = = = = = = = “= {=\= ~- Conduction 
Electrical Connections- - - = = = = = = = = = = = = Flexibleleads 
RF Output Coupling- - - - - - = = = = = = = = RG-52/U waveguide 
Net Weight - - =- = mh tet p Biel Cm, Soe he Ve Eel Be sii\t=) = 1.8 TAUounees 
Shipping Weight tron raates mime) Yer, Bees eee ont reny hemte tees ees om: ae tome CUTIE 
Maximum Overall Dimensions: 

Height - - - = = = = = = = = = = = = = 1.50 inches 

Width- - - = = = = = = = = = = = = = = 1.63 inches 

Length = = = = = = = = = = = = = = = = 2.50 inches 


ENVIRONMENTAL 


Maximum Ambient Temperature- - - - = = - = 
Maximum Altitude - - - = = = = = = = = = 
Maximum Non-Operating Shock* (11 ms Duration)- - - 
Maximum Operating Vibration** (20 to 2,000 cps) - 


ha) ae soae 
Sou) “0 ENOUiEE 
= BL tr eel ae 
) Aldow see 


*Based on a permanent frequency shift after drop of 2 megacycles. 
**Based on a maximum peak-to-peak frequency deviation of 200 kilocycles. 


(Effective 12-27-62) © Copyright 1962-1963 by Eitel-McCullough, Inc. Printed in U.S.A. 


— Sif rK20x0-A 


MAXIMUM RATINGS 


DC RESONATOR VOLTAGE* - - = - = = = = = = 350 MAX. VOLTS 


DC CATHODE CURRENT = = - = = = = = = = = = £55 MAX, MA 
RESONATOR DISSIPATION - = = = = = = = = = = 20 MAX, WATTS 
PEAK REPELLER VOLTAGE* 

POSITIVE WITH RESPECT TO CATHODE =- - - 0 MAX. VOLTS 


NEGATIVE WITH RESPECT TO CATHODE 000 MAX, VOLTS 


TYPICAL OPERATION (Load VSWR less than 1.15 to 1) 


DC Resonator Voltage*- - - = = = = = = = 300 350 volts 
Mode - - - - = = = = = = = = = = = 5-3/4 5-3/4 

Frequency - - - = = = = = = = = = 10,350 10,350 megacycles 
DC Cathode Current- - - = - = = = = = = 26 35 milliamperes 
DC Repeller Voltage* - - - = = = = = = -165 -150 volts 
DC Repeller Current - - - = = = = = = = bi 1 microampere 
Power Output- - - - - = = = = = = = = 50 75 milliwatts 
Electronic Tuning (8db bandwidth) - - - - - = 30 30 megacycles 
Modulation Sensitivity (AE; = £3 volts) - - - = 2.0 2.0 Mc/volt 
Peak-to-Peak FM Deviation Be 20- 2000 5 - = 200 200 kilocycles 
Residual FM- - - - - - - = = 60 50 kilocycles 


*All voltages referred to cathode. 


APPLICATION 


Cooling: At sea level this tube will not require forced air cooling when operated at its 
maximum rated dissipation with an ambient temperature less than 150° Centigrade. The 
waveguide flange connection will normally provide the required heat sink for conduction 
cooling. If an insulator is used between the tube and waveguide for DC isolation, forced 
air cooling may be required to maintain the body temperature below the maximum rating 
of 175° Centigrade. 


Resonator: The resonator of the 1K20XD-A is integral with the body of the klystron. For 
this reason it is often convenient to operate the resonator at chassis potential, with the 
repeller and cathode at appropriate negative potentials. 


Cathode: The heater voltage should be maintained within 5% of the rated value of 6.3 
volts if variations in performance are to be minimized and the best tube life obtained. 

The heater and cathode of the 1K20XD-A are internally connected. When the resonator 
of this tube is operated at chassis potential, the heater transformer must be insulated for 
the cathode-to-resonator voltage. 


Mechanical Tuning: In the 1K20XD-A a fixed-tuned inner cavity is closely coupled through 
a ceramic window to a secondary cavity outsidethe vacuum. Mechanical tuning is accom- 
plished by a capacitive slug in the secondary cavity with a tuning rate of approximately 
150 megacycles per turn. This design allows repeated tuner cycling without damaging the 
vacuum seals. The maximum tuner torque is 40 inch-ounces. 

A clockwise rotation of the tuner will produce a decrease in frequency. 
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@) 
10-6 


FREQUENCY Ge 
10-4 


350 Vdc 
10-2 
10-2 


Ers= 
Ik = 35 mAdc 


5 
O 
5 
100 
5 


SHOA AOVLIOA Y¥31135d35y 


10-6 


10-4 
FREQUENCY Gc 


FREQUENCY Gc 


{K20XD-A TYPICAL OPERATING CHARACTERISTICS 
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The Eimac 1K20XD-S is a ceramic and metal, conduction-cooled 


reflex klystron designed for transmitter or local oscillator service 
in applications encountering severe vibration, shock or temperature 
extremes. This tube will deliver a typical output power of 120 
milliwatts over the frequency range of 10,500 to11,000 megacycles. 

The stacked-ceramic construction results in an extremely rugged 
design and a low sensitivity to vibration. 

Leads to the tube are permanently attached and protected by 
molded silastic rubber caps which permit operation at any altitude 


without flashover. 


GENERAL CHARACTERISTICS 


ELECTRICAL 


Cathode: Unipotential, oxide coated 
Warm-up time - - - 
Heater: Voltage - - = - - 
Current - - - - 
Minimum Output Power (Load VSWR 
Frequency Range - - = = 


MECHANICAL 


Operating Position - - - - - 
Mounting - - - = = - = = 
Cooling - - = = - - = = 
Electrical Connections- - - - 
RF Output Coupling- - - - - 
Net Weight - - - - - = 
Shipping Weight en raeimates - 
Maximum Overall Dimensions: 
Height - - - - - 
Width- - - - = -= 
Length - - - - - 


ENVIRONMENTAL 


Maximum Ambient Temperature - 
Maximum Altitude - - - - - 


Maximum Non-Operating Shock* (11 ms Duration) 
Maximum Operating Vibration** (20 to 2000 cps) 


1eLO21) 


Maximum Operating Shock* (11 ms Duration) - 


ek 
= 6.3 
= a lay 
- 100 


TENTATIVE DATA 


IKZ0XD-S 


X-BAND 


REFLEX KLYSTRON 


seconds 
volts 


ampere 
milliwatts 


or 10, 500 . 11,000 megacycles 


- = any 


- - - UG- 39/U waveguide flange 


eenauntion 


- - flexible leads 
RG-52/U waveguide 


*Based on a permanent frequency shift after drop of 2 megacycles. 


**Based on a maximum peak-to-peak frequency deviation of 200 kilocycles. 


(Effective 12-29-62) © Copyright 1962-1963 by Eitel-McCullough, Inc. 


Printed in U.S.A. 


- 4 ounces 
- 2° pounds 
1.50 inches 
1.63 inches 
2.00 inches 
=i > Pa 
- No limit 
- = 40 ¢g 
a LO ee 
=: EEO ae 


—— Sn 1K20XD-S 


MAXIMUM RATINGS 


DG, RESONATOR VOLTAGE* (=) = (= = = HO = 450 MAX. VOLTS 
DCCA HOD Ba. C LR BIN Ta rm tee es Re ee 45 MAX, MA 
RESONATOR DISSIPATION = = = = = = = = = = = 25 MAX, WATTS 
PEAK REPELLER VOLTAGE* 
POSITIVE WITH RESPECT TO CATHODE - - - 0 MAX. VOLTS 
NEGATIVE WITH RESPECT TO CATHODE - - - 500 MAX. VOLTS 


TYPICAL OPERATION (Load VSWR less than 1.15:1) 


DC Resonator Me tet ee ee ee Vea 400 volts 
Mode - - - - - ee ee ee ee ee el = 58/4 
Frequency - - - - = = = = © = = *+= = = 10,750 megacycles 
DC Cathode Current- - - = = = = = = = - = = 40 milliamperes 
DC Repeller Voltage* - - - - - = = = = = = = =175 volts 
DC Repeller Current - = = = = = = = = = = ° 1 microampere 
Power Output- - - - = - St Ante kag eet rae!) on 120 milliwatts 
Electronic Tuning (3 db bandwidth) me ome come mh mip rm ms 6 Gi 30 megacycles 
Modulation Sensitivity (AE, = +3 volts) - - =- = = = (tae, Mc/volt 
Peak-to-Peak FM Deviation Be, 20- 3000 miso - - - - 200 kilocycles 
Residual FM=- - - - - - - - - - - - 50 kilocycles 


*All voltages referred to cathode. 


APPLICATION 


Cooling: At sea level this tube will not require forced air cooling when operated at its 
maximum rated dissipation with an ambient temperature less than 150° Centigrade. The 
waveguide flange connection will normally provide the required heat sink for conduction 
cooling. If an insulator is used between the tube and waveguide for DC isolation, forced air 
cooling may be required to maintain the ceramic-to-ceramic seal temperatures below the 
maximum rating of 250° Centigrade. 


Resonator: The resonator of the 1K20XD-S is integral with the body of the klystron. For 
this reason it is often convenient to operate the resonator at chassis potential, with the 
repeller and cathode at appropriate negative potentials. 


Cathode: The heater voltage should be maintained within +5% of the rated value of 6.3 
volts if variations in performance are to be minimized and the best tube life obtained. 

The heater and cathode of the 1K20XD-S are internally connected. When the resonator 
of this tube is operated at chassis potential, the heater transformer must be insulated for 
the cathode-to-resonator voltage. 


Mechanical Tuning: In the 1K20XD-S a fixed-tuned inner cavity is closely coupled through 
a ceramic window to a secondary cavity outside the vacuum. Mechanical tuning is accom- 
plished by a capacitive slug in the secondary cavity with a tuning rate of approximately 
150 megacycles per turn. This design allows repeated tuner cycling without damaging the 
vacuum seals. The maximum tuner torque is 40 inch-ounces. 

A clockwise rotation of the tuner will produce a decrease in frequency. 
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IK2OXD-S TYPICAL OPERATING CHARACTERISTICS 
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TENTATIVE DATA 


TK20XK 


X-BAND 
REFLEX KLYSTRON 


The Eimac 1K20XK is a ceramic and metal, conduction-cooled 
reflex klystron designed for local oscillator service in applications en- 
countering severe vibration, shock or temperature extremes. This tube 
will deliver a typical output power of 75 milliwatts over the frequency 
range of 9200 to 10,000 megacycles. 

The stacked-ceramic construction results in an extremely rugged 
design and a low sensitivity to vibration. 

Leads to the tube are permanently attached and protected by 
molded silastic rubber caps which permit operation at any altitude 
without flashover. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Cathode: Unipotential, oxide coated. 
Warm-up time eee oe eee 30 seconds 
@ Heiter. <Weelilejete: See Ch re ier 6.3 volts 
, Current ed Ther: ; : 0.8 ampere 
Typical Output Power (load VSWR =1.15:1) . . .  - 75 milliwatts 
Frequency Range ee: 9200 to 10,000 megacycles 
MECHANICAL 
OGeruNORROSIONias. Tics aeNnErnuers ! my Fores Any 
iMvevttetulavek? 32 ly Seay eee Oa ener UG-39/U waveguide flange 
Cooling xp AD ye GET SERS 1S ee Conduction 
FlactHiccl.GonneciOnssarica wie eels! AOU Flexible leads 
PEO TOULE GOU PII Mlbcrgiin te teiiiyer s » i!) Ath ee: RG-52/U waveguide 
Net Weight a Ol, eae tee ee nL Lee ees ear 4 ounces 
Shipping Weight (Approximate) . . . . . 2 pounds 
Maximum Overall Dimensions: a 
Height kc tiee iieoasetea ol At awd 1.40 inches 
Width OES VOPIREN (es a AP 1.63 inches 
Length PWR eo ots alias gist Caulk | i wecece - 2.28 inches 
ENVIRONMENTAL 
Maximum Ambient Temperature aE acne. c PaO. AC 
Maximum Altitude . eee ee. l No limit 
Maximum Non-Operating Shock (11 ms Duration). 40 g 
Maximum Operating Shock* (11 ms Duration). 40 g 
Maximum Operating Vibration** (20 to 2000 cps) . 1O%g 


\ 


*Based on a permanent frequency shift after drop of 2 megacycles. 
**Based on a maximum peak-to-peak frequency deviation of 100 kilocycles. 


1K20XK 


MAXIMUM RATINGS 


DC RESONATOR VOLTAGE* . ; , ; : 350 MAX. VOLTS 
D-C CATHODE CURRENT ; ; , ; : 55 MAX. MA. 
RESONATOR DISSIPATION — . : ; 20 MAX. WATTS 
PEAK REPELLER VOLTAGE* . ; ; : 
PO@SMIVE WITH RESPECT TQ GATH@DE.  . ; O MAX. VOLTS 
NEGATIVE WITH RESPECT TO CATHODE. : 500 MAX. VOLTS 


TYPICAL OPERATION (Load VSWR less than 1.15 to 1) 


D-C Resonator Voltage* 300 350 volts 

iteie[e2 ie PM oe ee el a 53% oR 

Frequency. sss V0ke > Se Brae feet POPE OU 9600 megacycles 
D-C Cathode Current a, a i 40 50 milliamperes 
DG Répeller Volidge*”” = 92) 27) =. 7S e170 —155 volts 

D-C Repeller Current. . ae : 1 1 microampere 
Power UiTDUTR 82. 2 ak See ee eo 70 90 milliwatts 
Electronic Tuning (3 db bandwidth) . . . 35 35 megacycles 
Modulation Sensitivity (AE, = -&3 volts) |B 1.7 Mc/volt 
Peak-to-Peak FM Deviation (10g, 20-2000 cps) _.. 50 50. kilocycles 
Residual FM PM hs bee “¢ SNe RN ee Cee oe 2 50 50. kilocycles 


*All voltages referred to cathode. 


APPLICATION 


Cooling: At sea level this tube will not require forced-air cooling when operated at its max- 
imum rated dissipation with an ambient temperature less than 150° Centigrade. The 
waveguide-flange connection will normally provide the required heat sink for conduction 
cooling. If an insulator is used between the tube and waveguide for D-C isolation, forced- 
air cooling may be required to maintain the ceramic-to-metal seal temperatures below 
the maximum rating of 250° Centigrade. 


Resonator: The resonator of the 1K20XK is integral with the body of the klystron. For this 
reason it is often convenient to operate the resonator at chassis potential, with the repeller 
and cathode at appropriate negative potentials. 


Cathode: The heater voltage should be maintained within +5% of the rated value of 6.3 
volts if variations in performance are to be minimized and best tube life obtained. 

The heater and cathode of the 1K20XK are internally connected. When the resonator 
of this tube is operated at chassis potential, the heater transformer must be insulated for 
the cathode-to-resonator voltage. 


Mechanical Tuning: In the 1K20XK a fixed-tuned inner cavity is closely coupled through 
a ceramic window to a secondary cavity outside the vacuum. Mechanical tuning is accom- 
plished by a capacitive slug in the secondary cavity with a tuning rate of approximately 
150 megacycles per turn. This design allows repeated tuner cycling without damaging 
the vacuum seals. The maximum tuner torque is 40 inch-ounces. 


A clockwise rotation of the tuner will produce a decrease in frequency. 


® IK20XK TYPICAL OPERATING CHARACTERISTICS 
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MODE CHARACTERISTICS 
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RESONATOR VOLTAGE volts 


REPELLER VOLTAGE volts 


MODULATION SENS Mc/v 


1.625 Nom. 


650 Max. 


1.625 Nom. 


EITEL-MCCULLOUGH, INC. 
SAN CARLOS, CALIFORNIA 


IK2O XK 


OTE: 


|. Mates with UG-39/U flange 
for RG-52/U waveguide 


Re 


1.750 Max. 


CONNECTIONS 
LSREPELCLCER™ RED 

2. CATHODE - BLACK 
3. HEATER - WHITE 


\2" Nom. lead length 


for fine tuning adjustments. 


The 1K20XN-A provides a minimum output power of 150 milli- 


The Eimac 1K20XN-A is a ceramic and metal reflex klystron 
which is especially well-suited for parametric amplifier pump ap- 
plications. This tube is available at any factory pre-set frequency 
between 8.5 and 11.0 Gc, and the lock-tuner can be trimmed+50 Mc. 


watts and is conservatively warranteed for 1,000 hours. 


ELECTRICAL 


GENERAL CHARACTERISTICS 


Cathode: Unipotential, Oxide Coated 
Warm-up Time - 


Heater: Voltage - 
Current - 


Connections - - = 


MECHANICAL 


Operating Position - 
Mounting - - - = 
RF Output Coupling - 
Net Weight - - - 


Shipping Weight (approximate) 
Maximum Overall Dimensions: 


Height- - 
Width- - 
Length - 


ENVIRONMENTAL 


Maximum Ambient Temperature 


Maximum Altitude - 


Maximum Shock* (11 ms duration)- 


Maximum Operating Vibration** (20-2,000 cps)- 


TENTATIVE DATA 


IKZ0XN-A 


REFLEX KLYSTRON 


3 
6. 
0. 


X-BAND 


0 
3 
8 
flexib 


seconds 
volts 
ampere 
le leads 


- - any 


- - - = = = UG-39/U Waveguide flange 
- RG-52/U Waveguide 


*Based on a permanent frequency shift after drop of 2 megacycles. 
**Based on a maximum peak-to-peak frequency deviation of 200 kilocycles. 


Mode - - - - - 
Frequency- - - - 
Resonator Voltage 
Output Power- - - 
Cathode Current - 


TYPICAL 


OPERATION 


(Effective 12-27-62) © Copyright 1962-1963 by Eitel-McCullough, Inc. Printed in U.S.A. 


- 4 


ounces 
pounds 


inches 
inches 
inches 


1507 eC 
no limit 
- 40 g 
- 10 ¢g 


— StF rx20Xn-A 


TYPICAL OPERATION (continued ) 


HeEDelleryVOltaArt etn: <a mmr me me ea ms esi er mm Vdc 
DODD ADO WACt lb ne m,n eS Rm ates Dm oe ym ae 25 Mc 
Modulation Sensitivity- - - - - - - - - - = = = = 7 0.8 Mc/V 
*All voltages referred to cathode. 
MAXIMUM RATINGS 

Resonewol VOWUASE = fer ae Ned en ee a 450 Vde 
SP AMMOOEROULTL Ent. far eam” am. ine) om, Cm at a may im ike en 50 mAdc 
ReEDeienmeNOlLLAGe@r ue i) mo eke ae ne en er oe a! 900 Vde 
fompientet emperature = = = =) Oa ee 150° C 
Resonator Dissipation with conduction cooling- - = = = =.= = 20 watts 
Resonator Dissipation with forced air cooling- - -_- - = = = 30 watts 


APPLICATION 


Cooling: At sea level this tube will not require forced air cooling when operated at less 
than 20 watts resonator dissipation and an ambient temperature of less than 150°C. The 
waveguide-flange connection will normally provide the required heat sink for conduction 
cooling. If the tube is operated at aresonator dissipation of greater than 20 watts or if an 
insulator is used between the tube and waveguide for DC isolation, forced air cooling will 
be required to maintain the body temperature below the maximum rating of 175° Centi- 
grade. 


Resonator: The resonator of the 1K20XN-A is integral with the body of the klystron. For 
this reason it is often convenient to operate the resonator at chassis potential, with the 
repeller and cathode at appropriate negative potentials. 


Cathode: The heater voltage should be maintained within 15% of the rated value of 6.3 
volts if variations in performance are to be minimized and best tube life obtained. 

The heater and cathode of the 1K20XN-A are internally connected. When the resonator 
of this tube is operated at chassis potential, the heater transformer must be insulated for 
the cathode-to-resonator voltage. 


Mechanical Trimming: The 1K20XN-A is fitted with a locking tuner that allows +50 mc 
trimming. The center frequency is factory pre-set to your specification. 


Shock and Vibration: This klystron is specifically designed for use in applications en- 
countering vibration and shock extremes. This tube is capable of delivering its rated 
power output when subjected to vibration levels of 10g (20-2,000 cps) or shock of up to 
40g (11 milliseconds duration). 


With a vibration level of 10g inany reference plane, the peak-to-peak FM deviation will 
be less than 200 kilocycles. 


Special Applications: For additional information regarding any specific application, write 
to Microwave Division, Eitel-McCullough, Inc., San Carlos, California, telephone Lytell 
1-1451, Cable EIMAC. 
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IK2OXN-A gona . 


IK2OXN-A 


fa ea Lenore 


oy) 
NOM 


FLANGE MATES WITH 
UG -39/U 


CONNECTIONS 
HEATER - WHITE 

% CATHODE - BLACK 

¥% HEATER - BLACK 
REPELLER - RED 


BODY — BLACK - WHITE 


% INTERNALLY 
CONNECTED 


TENTATIVE DATA 


1K20XS$ 


X-BAND 
REFLEX KLYSTRON 


The Eimac 1K20XS is a ceramic and metal, conduction-cooled 
reflex klystron designed for local oscillator service in applications en- 
countering severe vibration, shock or temperature extremes. This tube 
will deliver a typical output power of 75 milliwatts over the frequency 
range of 8500 to 9200 megacycles. 

The stacked-ceramic construction results in an extremely rugged 
design and a low sensitivity to vibration. 

Leads to the tube are permanently attached and protected by 
molded silastic rubber caps which permit operation at any altitude 
without flashover. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Cathode: Unipotential, oxide coated. 
Warm-up time Aes: SS gt EL a re 30 seconds 
Heater: Voltage . iM es ak ee eee 6.3 volts 
Current Cre careers 4 Meee 0.8 ampere 
race Ouiput Power (lodd VoOWR = J.1S21) 2 aw ee 75 milliwatts 
Brargericy i ROMGEsAe ye Miiedd kar TE Binet ty. 8500 to 9200 megacycles 
MECHANICAL 
Poe eOsition= <tr Vay” Laan 7.8 8S. Any 
Mouminge 2. 4s. |) 6 UG 38° FU wavequide nande 
Cooling a PR boy pas oe te, Conduction 
mecca Connections) tral eee ta fe Flexible leads 
PERCU OUL GOUDIING ts), se) eRe | RG-52/U waveguide 
Net Weight a! |g pele Pal ol 0 all ah i a Re 4 ounces 
Shipping Weight (Approximate) . . .  . . 2 pounds 
Maximum Overall Dimensions: soe ie aN 
Height ee oe ei 1.40 inches 
Width eR ere ne ee er eae 1.63 inches 
Length ex uh dhol cq Dy! Sweet EI, Decbetatiee” beh 2.28 inches 


ENVIRONMENTAL 


Maximum Ambient Temperature . ; 160ieG 
Maximum Altitude . rane Soy SAAN Wie cides No limit 
Maximum Non-Operating Shock (11 ms Duration). 40 g 
Maximum Operating Shock* (11 ms Duration)  . 40 g 
Maximum Operating Vibration** (20 to 2000 cps) . 10 g 


*Based on a permanent frequency shift after drop of 2 megacycles. 
**Based on a maximum peak-to-peak frequency deviation of 100 kilocycles. 


1K20%$ $$ 


MAXIMUM RATINGS 


DC RESONATOR VOLTAGE™* . ; : ; 350 MAX. VOLTS 
D-C CATHODE CURRENT ear ; ; 55 MAX. MA. 
RESONATOR DISSIPATION... ’ : : 20 MAX. WATTS 
PEAK REPELLER VOLTAGE* 
POSITIVE WITH RESPECT TO GATHODE = O MAX. VOLTS 
NEGATIVE WITH RESPECT TO CATHODE. tess 500 MAX. VOLTS 


TYPICAL OPERATION (Load VSWR less than 1.15 to 1) 


D-C Resonator Voltage. ' ; Bau 300 volts 

Modes me Sa aewecri |. SUM eet ame, 5% 5% 

Frequency pice ee ff a eee. . 2S E50 8850 megacycles 
D-C Cathode Current o botic vito’ 50 40 milliamperes 
D-C’ Repeller Voltage yor (hs. (aRIESe (nS 135 150 volts 

D-C Repeller Current ; 1 1 microampere 
Powe OuIpUhe| aa. Siphes- 7) ater roc 90 70 milliwatts 
Electronic Tuning (8 db bandwidth) . . . 40 40 megacycles 
Modulation Sensitivity (AE, = =&3 volts) .. nS 1.5 Mc/volt 
Peak-to-Peak FM Deviation (10g, 20-2000 cps) 50 50 kilocycles 
Residual FM . 5) ue a re 50 50 kilocycles 


*All voltages referred to cathode. 


APPLICATION 

Cooling: At sea level this tube will not require forced-air cooling when operated at its max- 
imum rated dissipation with an ambient temperature less than 150° Centigrade. The 
waveguide-flange connection will normally provide the required heat sink for conduction 
cooling. If an insulator is used between the tube and waveguide for D-C isolation, forced- 
air cooling may be required to maintain the ceramic-to-metal seal temperatures below 
the maximum rating of 250° Centigrade. 


Resonator: The resonator of the 1K20XS is integral with the body of the klystron. For this 
reason it is often convenient to operate the resonator at chassis potential, with the repeller 
and cathode at appropriate negative potentials. 


Cathode: The heater voltage should be maintained within --5% of the rated value of 6.3 
volts if variations in performance are to be minimized and best tube life obtained. 

The heater and cathode of the 1K20XS are internally connected. When the resonator 
of this tube is operated at chassis potential, the heater transformer must be insulated for 
the cathode-to-resonator voltage. 


Mechanical Tuning: In the 1K20XS a fixed-tuned inner cavity is closely coupled through 
a ceramic window to a secondary cavity outside the vacuum. Mechanical tuning is accom- 
plished by a capacitive slug in the secondary cavity with a tuning rate of approximately 
150 megacycles per turn. This design allows repeated tuner cycling without damaging 
the vacuum seals. The maximum tuner torque is 40 inch-ounces. 

A clockwise rotation of the tuner will produce a decrease in frequency. 


IK20XS TYPICAL OPERATING CHARACTERISTICS 


POWER OUTPUT mW 


3 db BANDWIDTH Mc/s 


Eis = 300 Vdc 
53% MODE 


0 
B72) 8.6 


B77 8.0.1 10:98 39.0 
FREQUENCY Gc 


0 
G75" 40:.09.8;.7 


REPELLER VOLTAGE volts 


REPELLER VOLTAGE volts 
POWER OUTPUT mW 


0 0 
919.2 8.5 


Era — 350 Vdc 
Ix = 50 mAdc 
534 MODE 


>, VOLTAGE | 


5:6 Loree Oe B98 e9- Oo | 


FREQUENCY Gc 


6 8.98 9,0 


FREQUENCY Gc 


250 


200 


150 


100 


50 


MODULATION SENS Mc/v 
3 db BANDWIDTH Mc/s 


SBM pe? 8.5 


MODE CHARACTERISTICS 


Fea=3-855Ge 


8.678 5,7) -O:6 23-07 59 ORG 


FREQUENCY Gc 


100 150 200 250 


RESONATOR VOLTAGE volts 


0 
9.2 


0 
9.2 


REPELLER VOLTAGE volts 


MODULATION SENS Mc/v 


650 Max. 


1.400 Max. 


1625 Nom. 


EITEL-MCCULLOUGH, INC. 
SAN CARLOS, CALIFORNIA 


IK2OXS 


2 


OLE: 


|. Mates with UG-39/U flange 
for RG-52/U waveguide 


1.750 Max. 


CONNECTIONS 

PE CREPELCERSS REO 

2. CATHODE - BLACK 
3. HEATER = - WHITE 


\2" Nom. lead length 


250 D. Max. 


| 245 D. Min. 


430 Nom. 


@ 


PRELIMINARY DATA 
1KO15CA 
e EITEL-McCULLOUGH, INC. 1K015¢6 


ry | C-BAND 


REFLEX KLYSTRONS 


The Eimac 1KO15CA and 1KO15CG are ceramic and metal, 
ruggedized, internal-cavity reflex klystrons designed for 
local oscillator service in the frequency range of 5350 to 
5950 megacycles. These tubes are capable of delivering a 
minimum output power of 70 milliwatts into a load VSWR of 
1.5 to 1 under conditions of shock, vibration or sustained 


acceleration. 
GENERAL CHARACTERISTICS 
ELECTRICAL 
Cathode: Unipotential, oxide coated. 
Warm-up time ~ - 60 seconds 
Heater: Voltage - - - 673 volts 
Current - - - 0 ampere 1KO1L5CA 
Minimum Output Power (Load VSWR=1.5:1) 70 milliwatts 
Frequency Range - - 5350 to 5950 megacycles 
@ MECHANICAL 
Operating Position - - - - Any 
Mounting: 
1KO1L5CA - - - Three hole flange 
1K015CG - - UG-344/U waveguide flange 
R-F Output Coupling: 
1KO1L5CA - - Miniature coaxial fitting 
1KO15CG - - RG-50/U waveguide 
Electrical Connections - - Flexible leads 
Cookinouis- = - Convection and conduction 
Maximum Overall Dimensions: 1KO15CA 1K015CG 
Length - - 3.4 5.3 inches 
Width ~ - as Sik inches 
Depth - - 12 Les inches 
Net Weight ~ - - 4.2 L725 yfounces 
Shipping Weight (Approximate) 2 6 pounds 
1KO15CG 
ENVIRONMENTAL 
Maximum Ambient Temperature - - - - 100° C 
Maximum Altitude ~ - - - - - No limit 
Maximum Operating Shock (11 ms duration)* - - 40 g 
Maximum Operating Vibration (20-2000 cps)** ~ - 10 g 
? *Based on a maximum permanent frequency shift after drop of 1.5 megacycles. 


**Based on a maximum peak-to-peak frequency deviation of 1.0 megacycle. 


1K015CA--1K015CG 


MAXIMUM RATINGS 


D-C RESONATOR VOLTAGE* - - - - 350 MAX. VOLTS 
D-C CATHODE CURRENT - “ - ~ = * 55 MAX. MA, 
RESONATOR DISSIPATION = = = = - 20 MAX. WATTS 


PEAK REPELLER VOLTAGE* 


POSITIVE WITH RESPECT TO CATHODE - - - O MAX. VOLTS 
NEGATIVE WITH RESPECT TO CATHODE - - - 500 MAX. VOLTS 
TYPICAL OPERATION (Load VSWR less than 1.15 to 1) 
D-C Resonator Voltage* - - - 300 350 volts 
Mode - ~ - - - - 4-3/4 3-3/4 
Frequency - - - - - 5650 5650 megacycles 
D-C Cathode Current - ~ ~ ~ Sp) 49 milliamperes 
D-C Repeller Voltage* ~ - ~ -135 -240 volts 
D-C Repeller Current - - - ik 1 microampere 
Power Output ~ - - - 35 130 milliwatts 
Electronic Tuning Range (3 nce a a 45 45 megacycles 
Modulation Sensitivity - - 1600 900 Kc/volt 
Peak-to-peak FM Deviation (10g, 20- 2000 cps) re, 75 kilocycles 
*All voltages referred to cathode. 
APPLICATION 
Cooling: At sea level, these tubes will not require forced air cooling when 


operated at their maximum rated dissipation with an ambient temperature less 
than 100° Centigrade. The mounting flange or waveguide flange will normally 
provide the required heat sink connection for conduction cooling. 

If an insulator is used between the tube and waveguide or chassis, forced 
air cooling may be required to maintain the ceramic-to-metal seal temperatures 
below the maximum rating of 200° Centigrade. 


Resonator: The resonator of the 1KO15CA and 1K015CG is integral with the body 
of the tube. For this reason, it is often convenient to operate the resonator 
at chassis potential, with the repeller and cathode at appropriate negative 
potentials. 


Cathode: The heater voltage should be maintained within + 5% of the rated value 
of 6.3 volts if variation in performance is to be minimized and best tube life 
obtained. 

The heater and cathode of the 1K015CA and 1K015CG are internally connected. 
When the resonator of these tubes is operated at chassis potential, the heater 
transformer must be insulated for the cathode-to-resonator voltage. 


i Rais & 


fe) 


1K015CA--1K015CG 


Mechanical Tuning: Mechanical tuning is accomplished by a single screw tuner with 
a differential thread. A tuning rate of approximately 100 megacycles per turn 
and a maximum tuner torque of four inch-pounds is provided by this design. Mech- 
anical stops, capable of withstanding a maximum torque of 10 inch-pounds, are 
provided at the extremes of the tuning range. Tuner cycling in excess of 100 
cycles will not damage the vacuum seals. 

A clockwise rotation of the tuner will produce an increase in frequency. 


Mounting: The 1K015CA should be mounted by the three-hole tube flange provided. 
The 1K015CG is mounted by the UG-344/U waveguide flange to the appropriate wave- 
guide connector. 

Electrical connections are made to both tubes by means of the flexible leads 
provided. 


Output Coupling: The R-F terminal of the 1KO15CA is a miniature coaxial connector 
described in detail in the outline drawing. For waveguide coupling, the 1K015CG 
utilizes the Eimac transition section and mates with standard RG-50/U waveguide. 
An adapter is available on special order to adapt the 1KO15CA to standard BNC 

type coaxial output. 


Special Applications: For additional information regarding any specific appli- 
cation, write to Eitel-McCullough, Inc., San Carlos, California. All such re- 
quests will be handled confidentially. 


Eitel-McCullough, Inc. 
February 16, 1960 
AE245 


TENTATIVE DATA 


co 1K75CH 
® 1K75CK 


C-BAND 


REFLEX KLYSTRONS 


The Eimac 1K75CH and 1K75CK are low noise, ceramic and 
metal, ruggedized, internal cavity, reflex klystrons designed 
for use in altimeter applications at a fixed frequency of 4300 
+ 50 megacycles. These conduction-cooled tubes are capable of 
delivering a minimum output power of one watt into a load VSWR 
of 1.15 to 1 under conditions of severe shock, vibration or 
acceleration extremes. 


GENERAL CHARACTERISTICS 


ELECTRICAL 


Cathode: Unipotential, oxide coated 


Warm-up Time = - 60 seconds 
Heater: Voltage - - - 6.3 volts 
Current - - LT OVtoel Ss 5 amperes 
Minimum Output Power (Load VSWR=1.15:1) 10 watts 
Operating Frequency - - 4300 + 50 megacycles 1K75CH 
\ ) MECHANICAL 
Operating Position = cs Any 
Mounting: 
1K75CH = = = Heat sink flange 
1K75CK - - Special waveguide flange 
R-F Output Coupling: 
1K75CH * = - Insulated TNC jack 
1K75CK = Special half-height waveguide 
Electrical Connections 2 = Flexible leads 3 
Cooling = = - Convection and conduction 
Maximum Overall Dimensions: 1K7 5CH 1K75CK 
Depth - - 1 HE LES inches 
Width - - 2550 PRT 3) inches 
Length - - 2. ol 2. hs inches 
Net Weight - - So 8.0 ounces 
Shipping Weight (Approximate) 2 2 pounds 
ENVIRONMENTAL 1K75CK 
Maximum Heat-Sink or Ambient Temperature = - 125° Centigrade 
Maximum Altitude (1K75CK, and 1K75CH with TNC jack 
at body potential) - = - - No Limit 
Maximum Altitude (1K75CH with TNC jack at cathode potential) 40,000 Feet 
Maximum Non-Operating Shock (11 ms duration) (1K75CH) - 15 g 
j Maximum Non-Operating Shock (11 ms duration) (1K75CK) - 30 g 
C Maximum Operating Vibration (20-2000 cps)* - - - 10 g 


*Based on a maximum peak-to-peak frequency deviation of 100 kilocycles. 


1 K7 SCH- - 1K7SCK 


MAXIMUM RATINGS 


D-C RESONATOR VOLTAGE* - = i = 850 MAX. VOLTS 
D-C CATHODE CURRENT - i = me = 100 MAX. MA. 
RESONATOR DISSIPATION = & = = 75 MAX. WATTS 
PEAK REPELLER VOLTAGE* 
POSITIVE WITH RESPECT TO CATHODE = = O MAX. VOLTS 
NEGATIVE WITH RESPECT TO CATHODE = = 500 MAX. VOLTS 
PEAK HEATER TO CATHODE VOLTAGE - - - +45 MAX. VOLTS 


TYPICAL OPERATION (Load VSWR less than 1.15 to 1) 


D-C Resonator Voltage* - - 550 750 volts 

Mode - - - - - 4-3/4 2-3/4 

Frequency - = - 2 4300 4300 megacycles 
D-C Cathode Current - = 2 sie. 60 milliamperes 
D-C Repeller Voltage* = - =150 -350 volts 

D-C Repeller Current = - 1 1 microampere 
Power Output - = = % O25 1.0 watt 
Electronic Tuning (3 db bandwidth) - 60 30 megacycles 
Modulation Sensitivity (AE; = + 5 volts) 1600 160 Kce/volt 
Residual FM - - = me 40 40 kilocycles 


*All voltages referred to cathode. 


APPLICATION 
Cooling: At sea level, these tubes will not require forced-air cooling when 


operated at their maximum rated dissipation with heat-sink and ambient tempera- 
tures less than 125° Centigrade. The mounting flange or waveguide flange will 
normally provide the heat sink connection required for conduction cooling. 


If an insulator is used between the tube and waveguide or chassis, forced- 
air cooling may be required to maintain the ceramic-to-metal seal temperatures 
below the maximum rating of 175° Centigrade. 


Resonator: The resonator of the 1K75C series tubes is integral with the body 
of the tube. For this reason, it is often convenient to operate the resonator 
at chassis potential, with the repeller and cathode at appropriate negative 
potentials. 


Cathode: The heater voltage should be maintained within + 5% of the rated 
value of 6.3 volts if variations in performance are to be minimized and best 
tube life obtained. 


The heater ‘and cathode of these tubes are not internally connected and 
the heater-to-cathode voltage should not exceed + 45 volts. When the resonator 
of this tube is operated at chassis potential, the heater transformer must be 
insulated for the cathode-to-resonator voltage. 


By; 


SAN CARLOS, CALIFORNIA 


Ser EITEL-MCCULLOUGH, INC. 


IK75CH/CK TYPICAL OPERATING CHARACTERISTICS 
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MODE CHARACTERISTICS 
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REPELLER VOLT. 
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RESONATOR VOLT 


EITEL-MCCULLOUGH, INC. 
SAN CARLOS, CALIFORNIA 


IK75 CH | e) 


+ 
nl Y 1.942 Max. 
2.730 Max } 1.932 Min. 
1.375 Max 
All 
CONNECTIONS 
B17 _M 

|._REPELLER - RED ao? Min. 
2. HEATER - WHITE 
3. CATHODE - BLACK = B.258 a aa 


2.405 Max 


18" Min. Insulation 


Standard TNC Jock 


615 Min. 


IK75 CK 


18" Min. Insulation 


— 1.193 Mox 
1.181 Min. 
CONNECTIONS =e 
1. REPELLER -RED ] 192 Max 
2. HEATER  -WHITE 182 Min. 


3. CATHODE - BLACK 


‘i 2.755 Max. 
2.745 Min. 5 
2.379 Max. 
= 2.371 Min. j 
1.504 Max. ‘ 
1.496 Min. 
T T 4-40 UNC TAP 
(Resonator) 
1443 Max. 
1004 Max. 
2.730 Mont 996 Min. 374 Max. 
1505 Max. 370 Min 
1.495 Min ; 
1.287 wor | 
4 i 


185 Dio 
6 Holes 
1.010 
Max 


1876 Max 
1.868 Min 


TENTATIVE DATA 


IK75CS 


C-BAND 
REFLEX KLYSTRON 


e EITEL-McCULL Shed ear eae i, _— 
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The Eimac 1K75CS is intended to ease the system designers’ 
logistics and performance problems by providing a ruggedized, 
load-insensitive reflex klystron/isolator package for the 4200- 
4400 Mc. radio-altimeter band. Combining these two components 
into one integral package allows them to be matched for optimum 
performance. Operating in the 4-3/4 mode, the 1K75CS provides 
more than 300 mW and 100 Mc. electronic tuning range into a load 
VSWR of 2:1 with only 8 Mc. maximum frequency pulling. Alter- 
nately, this tube can be factory pre-set to provide approximately 1 
watt and 30 Mc. electronic tuning range. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
\ i 
3 Cathode: Unipotential, oxide coated 
Warm-up Time - - - = = = = = = = = = 60 seconds 
Heater: WOES Rim Rm ew era ee eG. 3 volts 
Current - - - OP ee ee OO ao amperes 
Minimum Output Power (4-3/4 mode) - - =- = = = = = = 0.3 watts 
Operating Frequency (Fixed) - - - - = - = = = 430050 megacycles 
MECHANICAL 
Operating Position = 2 oem ele SN SN a et Sel el eet eas Mee Any 
Mounting Ae eR Bi a ge aR ee el eae, em ne Heat. Sine ee 
RF Output Coupling- - - - - = - = = = Special Half-Height Waveguide 
Electrical Connections- - - = = = = = = = = = = = = Flexible Leads 
Maximum Overall Dimensions: 
Depth = = - = (0 = = = = =e = = = = = 4,16, Inches 
Width - = = = = = = = = = = = = = = = 2.81 Inches 
Length- - = - = = = = = = = = = = = = 2.76 Inches 
Net Weight -— -- = -- === = = = #1] = = - = -.*= 1.5 Pounds. Max. 
Shipping Weight (Approximate) - - - = - - = = = = = = 3 Pounds 
ENVIRONMENTAL 
Maximum Heat-Sink Temperature - - - - = - - = = = = = = 125° 
- = = = = = = = = L5.7¢ 


9 Maximum Non-Operating Shock (11 ms Duration) 
4 Maximum Operating Vibration (20 - 1500 cps)* 
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*Based on a maximum peak-to-peak frequency deviation of 100 kilocycles. 
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— Sar IK75CS 


MAXIMUM RATINGS 


PEG ARG R SOD MOISES AR CES Coy ee ct ee Tet i a 900 MAX, VOLTS 
SLCC FaNIM g CO UBT PG) OM SR a OTA Beater oc at ee ete Fe Sal ots 85 MAX, MA 
RESONATOR: DISBIBA BION Gamer ie ma eater pie: ahr omens 75 MAX, WATTS 


PEAK REPELLER VOLTAGE* 
POSITIVE WITH RESPECT TO CATHODE 
NEGATIVE WITH RESPECT TO CATHODE 


0 MAX. VOLTS 
500 MAX, VOLTS 


TYPICAL OPERATION 


Mode - - - - - = = = = = = = = = = = = = 4-3/4 

Frequency - - - - = = = = = = = = = = = = 4300 megacycles 

DC Resonator Voltage*¥- - -=° = = = = = = = = = = 700 volts 

DC Cathode Current- - - - = = = = = = = = = = 55 milliamperes 
~- = ee ee ee ee HBS 


DC Repeller Voltage 


DC Repeller Current - 1 microampere 


! 
I 
1 
i] 
I 
1 
1 
I 
I 
! 
| 
1 


Output Power- - - = = = = = = = = = = = = = $325 milliwatts 
Electronic Tuning (3 db bandwidth) - - - - - = = = = 110 #megacycles 
Modulation Sensitivity - - - - - - - - - = - = - 3 Mc/volt 
Residual FM- - - - - - - = = = = = = 40 kilocycles 


Temperature Coefficient (-55 to +125 C) 22 6 Ke/°C 


*Based on a maximum peak-to-peak frequency deviation of 100 kilocycles. 


APPLICATION 


Cooling: At sea level, these tubes will not require forced-air cooling when operated at 
their maximum rated dissipation with heat-sink and ambient temperatures less than 
125° Centigrade. The mounting flange or waveguide flange will normally provide the heat 
sink connection required for conduction cooling. 


Resonator: The resonator of the 1K75CS is integral with the body of the tube. For this 
reason, it is convenient to operate the resonator at chassis potential, with the repeller 
and cathode at appropriate negative potentials. 


Cathode: The heater voltage should be maintained within 15% of the rated value of 6.3 
volts if variations in performance are to be minimized and best tube life obtained. 


The heater and cathode of these tubes are not internally connected and the heater-to- 
cathode voltage should not exceed +45 volts. When the resonator of this tube is operated 
at chassis potential, the heater transformer must be insulated for the cathode-to-resona- 
tor voltage. 
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POWER OUTPUT mw 


POWER OUTPUT -— WATTS 
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IK75CS TYPICAL OPERATING CHARACTERISTICS 


Ers= 700 Vdc 
lk = 55 mAdc 
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MODE CHARACTERISTICS 


Ers = 700Vdc 
2 3/4 


REPELLER VOLTAGE - VOLTS 


400 500 600 700 800 9300 
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IK75 CS 


CONNECTIONS: 


|_ Mates with special 


2.810 Max. 


1.515 Max. 


1.210 Max. 


187 Max. 


@ 


The Eimac 1K125CB is a low-noise, ceramic and metal, forced- 
air cooled, reflex klystron designed for use in communication ser- 


vice in the frequency range of 4400 to 5000 megacycles, 


Operated on the 2-3/4 mode as a driver or transmitter, it will 
deliver a minimum CW output power of 1.8 watts into a load VSWR 


of 1.15 to 1 throughout the band specified. 


A low-loss ceramic slug tuner, coupled by a bellows to an 
external tuning shaft, allows repeated mechanical tuning without 
damage. The non-contacting dielectric tuner provides a tuning 


rate of approximately 100 megacycles per turn. 


GENERAL CHARACTERISTICS 
ELECTRICAL 


Cathode: Unipotential, oxide coated 
Warm-up time = 

Heater: Voltage - - 
Current - - 


60 
(ope | 
PROB tLOVLAS 


Minimum Output Power (Load VSWR=1.15:1) ino 


Frequency Range - - 
MECHANICAL 


Operating Position - - 
Mounting - - - 
R-F Output Coupling - - 
Base - - - 
Socket - - - 
Cooling - - - 
Nominal Tuner Starting Torque 
Net Weight - - - 
Shipping Weight (Approximate) 
Maximum Overall Dimensions: 
Length - - 
Width - - 
Depth - - 


ENV LRONMENTAL 


Maximum Altitude - - 


4400 to 5000 megacycles 


TENTATIVE DATA 


TK125CB 


C-BAND 
REFLEX KLYSTRON 


When 


seconds 
volts 
amperes 
watts 


7 = Any 
CMR-187 waveguide flange 


- WR-187 (RG-49/U) waveguide 


Maximum Non-Operating Shock (1 ms duration) - 
Maximum Non-Operating Vibration (40 cps, 120 sec.) 


= Octal, ceramic 
- Standard octal 
“ Forced air 
= 3 inch-ounces 
- 18 ounces 
- 2 pounds 


- 4.35 inches 
- 2.80 inches 
= 3432 sinches 


= 10,000 feet 
- - 80 g 
- - 10 g 


1K125CB 


MAXIMUM RATINGS 


D-C RESONATOR VOLTAGE* - = = = 1000 
D-C CATHODE CURRENT - = = = = Es) 
RESONATOR DISSIPATION = = = = EP 9) 
PEAK REPELLER VOLTAGE* 
POSITIVE WITH RESPECT TO CATHODE zs 0 MAX. VOLTS 
NEGATIVE WITH RESPECT TO CATHODE “ rhe) MAX. VOLTS 
PEAK HEATER TO CATHODE VOLTAGE - - - +45 MAX. VOLTS 


TYPICAL OPERATION (Load VSWR less than 1.15 to 1) 


D-C Resonator Voltage* - - - 800 1000 volts 
Mode - - - - - 3-3/4 2-3/4 
Frequency - - - - - 4700 4700 megacycles 
D-C Cathode Current - - - = 54 75 milliamperes 
D-C Repeller Voltage* - - -130 -345 volts 
D-C Repeller Current = = - 2 2 microamperes 
Power Output - - - = be 14) Zao watts 
Electronic Tuning (3 db bandwidth) - - 50 a2 megacycles 
Modulation Sensitivity (AE; = +5 volts) - 700 295 Kce/volt 
Residual FM - - - - - 10 10 kilocycles 
Linearity***(AF = +2 Mc) - - - -42 -45 db 
*All voltages referred to cathode. 
**xLevel of second harmonic below fundamental modulating frequency. © 
APPLICATION 
Cooling: At sea level, with an ambient temperature of 50° Centigrade, a minimum 


air flow rate of 10 CFM, directed over the klystron body, is required to adequately 
cool the tube when operated at maximum ratings. 


For conditions other than the above, the criterion for proper cooling is to 
maintain the klystron ceramic-to-metal seal temperatures below 175° Centigrade. 
Cooling in excess of the minimum recommended flow rate will result in longer tube 
life and more stable operation. If extended tube life is of primary concern, the 
body temperature should not exceed 100° Centigrade. 


Resonator: The resonator of the 1K125CB is integral with the body of the tube. 
For this reason, it is often convenient to operate the resonator at chassis po- 
tential, with the repeller and cathode at appropriate negative potentials. 


Cathode: The heater voltage should be maintained within +5% of the rated value 
of 6.3 volts if variations in performance are to be minimized and best tube life 
obtained. 


The heater and cathode of the 1K125CB are not internally connected and the 
heater-to-cathode voltage should not exceed +45 volts. When the resonator of 
this tube is operated at chassis potential, the heater transformer must be in- 
sulated for the cathode-to-resonator voltage. Q 

) / 

Electrical connection to the cathode of this tube should be completed by : 

utilizing all four of the cathode base pins. 


Sent EITEL-MCCULLOUGH, INC. 
SAN CARLOS, CALIFORNIA 


IKI25CB TYPICAL OPERATING CHARACTERISTICS 
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Ersz=l000 Vdc 


=800 Vdc 


Ers 


75mAdc 


Ix = 


54mAdc 
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3/4 MODE 
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39VLIOA 83113d4y 


SH40M = 1NdLNO YAMOd 


S4J0OA =39VLIOA ¥31135d34 


3 Y4 MODE 


8440M INdLNO Y3IMOd 


Moy ALIAILLISNSS NOILY INGOW 


4.6 4.7 4.8 4.9 
FREQUENCY Gc 
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MODE CHARACTERISTICS 


S410M 1Nd1INO Y3MOd 


CHARACTERISTICS 


MODE 


3% 


$440M LNdLNO YAMOd 


REPELLER VOLTAGE 


REPELLER VOLTAGE 


Shy “Aad ‘034 


! ; ! 


Sow ABQ O3u4 


REPELLER VOLTAGE 


REPELLER VOLTAGE 


QP gy ALINVSNIT 


qp pALldVANID 


350 


300 
REPELLER VOLTAGE 


REPELLER VOLTAGE 


* LEVEL OF SECOND HARMONIC BELOW THE FUNDAMENTAL MODULATING FREQUENCY WITH A FREQUENCY DEVIATION OF t 2 Mc. 


IKI25 CB ey ORIN GAN CARLOS” CALIFORNIA 


875 Dia 


.248 Dia. Min. 


NOTES: 


|. Mates with CMR-187 flange for 
WR-|I87 waveguide. 


2.Tuner shaft to be perpendicular 
to front face of W-G flange w/in 
\/2° in any direction. 

Standard octal anaes oe, Lo 


8 pin base 
configuration 


Repeller connection 


medium Cl-5 cap 
4.410 Max. oa 


4.335 Min 


.573 Dia Max. 


1.350 Nom. & 
a. aaa 
3450 Max. 


BASE CONNECTIONS 


| RESOMATOR 
2.INTERNAL CONNECTION 
3. CATHODE 
4. CATHODE 
5. HEATER 
6 HEATER 


2.797 Max. 


7_ CATHODE 2.765 Min. 


8. CATHODE 


Octal base 
index key 


Note |: 


L797 Max. 
1.765 Min. 


X-1075 


X-BAND 
REFLEX KLYSTRON 


qi 


The Eimac X-1075 is a ceramic and metal, conduction cooled 
reflex klystron designed for local oscillator service in applications 
encountering severe vibration, shock or temperature extremes. 
This tube will deliver a typical output power of 30 milliwatts over 
the frequency range of 8500 to 9600 megacycles. 


The stacked-ceramic construction results in an extremely rugged 
design and a low sensitivity to vibration. 


Leads to the tube are permanently attached and protected by 
molded silastic rubber caps which permit operation at any altitude 
without flashover. 


FEATURES: This tube features Eimac’s new long-life tuner which 
renders excellent torque control under extreme environmental con- 
ditions over as many as 10,000 cycles. 


GENERAL CHARACTERISTICS 


@ ELECTRICAL 

Cathode: Unipotential, oxide coated 
Warm-up Time - - - - = - = = = = = = = 30 seconds 
Heater: Voltage inte) VIR TSS NEN ei Ail ets tee! PTE] oe IGG volts 
Current aro OS OST Sa Me me Ne OS) Oe em S10 ampere 
Typical Output Power (Load VSWR =1.15:1)- - - = - = = = 30 milliwatts 
Frequency Range- - - - - - - = = = = = = 8500 to 9600 megacycles 

MECHANICAL 
Rie rating PORTION jie vee. ie ete ee mm te ee ime i See Ss Any 
Mounting - - - - - - - - - = = = = = UG=39/U Waveguide Flange 
CHOU Re Sl EBS S SOOT I ll Fee Ne) ne IT Te als om = TE Condierion 
Electrical Connections - - - = - = = = = = = = = = Flexible Leads 
RF Output Coupling - - - - - - - - - = - - =  RG-52/U Waveguide 
Net Welrnce o@) owe a atte Se ABI OF BVORE Sg ee ie) 42 Ounces 
BMpDINe Weiehy (Approximate)! a7 aT NEN Rae ey hee I Ed ae 2 Pounds 
Maximum Overall Dimensions: 
Height- - - - - = = = = = = = = = = = 1.40 Inches 
Width- - - = = = = = = = = = = = = = 1.63 Inches 
Length = = = = = = = =#= = = = = = = = 2,28 Inches 
ENVIRONMENTAL 

Maximum Ambient Temperature - - - - - - - = = = = = = = 150°C 
Maximum Altitude - - - - - - - - = = = = = = = = = No Limit 
) Maximum Non-Operating Shock (11 ms Duration) - - - - - - - - - 40 g 
Maximum Operating Shock (11 ms Duration)- - - - - - - = = - - 40 g 
~ = /10ee 


Maximum Operating Vibration (20 to 2000 cps) - - - - = = = = 


(Effective 8-10-62) © Copyright 1962, 1963 by Eitel-McCullough, Inc. Printed in U.S.A. 


— Sar X-1075 


MAXIMUM RATINGS 


DC RESONATOR VOLTAGE* - - - - - = = - = = = 400 MAX. VOLTS 
DC CATHODE CURRENT - - - - - - = - = = = = 40 MAX, MA 
RESONATOR DISSIPATION - - - - = = - = = = = 20 MAX. WATTS 


PEAK REPELLER VOLTAGE* 
POSITIVE WITH RESPECT TO CATHODE 
NEGATIVE WITH RESPECT TO CATHODE 


0 MAX, VOLTS 
500 MAX, VOLTS 


OPERATION MIN. AVE. MAX, UNIT 
MOdGe=— 9-9 mages Be Se  bee SR gue --- 6-3/4 --- 
ETegQucnCye (= = Fame ee = aaa 8.5 --- Jeo Gc. 
Ga sOndlOr, Voltages ——e—s. = = ame 2950 -—= Volts 
HGseathode Gurren. —=——— —— = = | 20 --- 30 ma 
H@arepeileravoltace, = -— -—) - =) =| = -=— 65 --- Volts 
De Repeller Curnentaraa—en ae eine — --- --- iE amp 
Power Output - - - - - vam gin 20 30 50 mW 
Electronic Tuning (3 db bandwidth) = =t.- ——— 35 --- mc 
Modulation Sensitivity - - - - - --- --- 2 mc 
Peak-to-Peak FM Deviation (0g, 2 20 - 2000 cps) 250 ke 
Residual FM- - - - - - - - - --- --- 50 ke 


*All voltages referred to cathode. 


APPLICATION 


Cooling: At sea level this tube will not require forced-air cooling when operated at its 
maximum rated dissipation with am ambient temperature less than 150° Centigrade. The 
waveguide-flange connection will normally provide the required heat sink for conduction 
cooling. If an insulator is used between the tube and waveguide for DC isolation, forced- 
air cooling may be required to maintain the ceramic-to-metal seal temperatures below 
the maximum rating of 175° Centigrade. Maximum life will be obtained if the tube is 
maintained at 150° C or less. 


Resonator: The resonator of the X-1075 is integral with the body of the klystron. For 
this reason it is often convenient to operate the resonator at chassis potential, with the 
repeller and cathode at appropriate negative potentials. 


Cathode: The heater voltage should be maintained within 15% of the rated value of 6.3 
volts if variations in performance are to be minimized and best tube life obtained. 


The heater and cathode of the X-1075 are internally connected. When the resonator of 
this tube is operated at chassis potential, the heater transformer must be insulated for 
the cathode-to-resonator voltage. 


[> 


X1075 gma? —— 


o 
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.187 
MAX. 


LEAD CONNECTIONS 


YELLOW HEATER 
% GREEN CATHODE 
#%& WHITE HEATER 
0 Toe RIE GRAY REFLECTOR 
UG - 39/U sat es 


% INTERNALLY 


LEAD LENGTH 


— Sat} X1075 


X1075 OPERATING CHARACTERISTICS 


i 


250 Vdc 
22 mAdc 
63 MODE 


Ers 
Ik 


POWER OUTPUT mw 


8.4 8.6 8.8 9.0 9.2 9.4 9.6 
FREQUENCY Gc 


100 


volts 


REFLECTOR VOLTAGE 


8.4 8.6 8.8 9.0 9.2 9.4 9.6 


FREQUENCY Gc 


| 
TENTATIVE DATA 
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X-1075A 


X-BAND 
REFLEX KLYSTRON 


; 


| 


The Eimac X-1075A is a ceramic and metal, conduction cooled 
reflex klystron designed for local oscillator service in applications 
encountering severe vibration, shock or temperature extremes. 
This tube will deliver a typical output power of 100 milliwatts over 
the frequency range of 8500 to 9600 megacycles. 


The stacked-ceramic construction results in an extremely rugged 
design and a low sensitivity to vibration. 


Leads to the tube are permanently attached and protected by 
molded silastic rubber caps which permit operation at any altitude 
without flashover. 


FEATURES: This tube features Eimac’s new long-life tuner which 
renders excellent torque control under extreme environmental con- 
ditions over as many as 10,000 cycles. 


GENERAL CHARACTERISTICS 


) ) ELECTRICAL 
Cathode: Unipotential, oxide coated 
Warm-up Time - - - - - - - - = = = - - 380 seconds 
Heater: Voltacc Se -hi- aka aire ee Pe serie Oot volts 
Current - - - =~ = - = - - - = = = 1.0 ampere 
Typical Output Power (Load VSWR = Sele l5:4) <iiseet ) aeia - 100 milliwatts 
ASuUecnCysRaneCKn [=a i Sine ii> | |oshdra ae > oi 8500 to 9600 megacycles 
MECHANICAL 
Opera vingwVOsilion: pie (eae a ele Pole ‘nid bees - Any 
Mountinn ics scheme -soleewce? tility or holasraUGs 39/0 wiveomee Flange 
COOlit ae seese aie et “ye ioMad Ssh FI Te - - Conduction 
Electrical Connections - - - - - - - - - - = = = = Flexible Leads 
RF Output Coupling - - - - - - - - - - - - =  RG-52/U Waveguide 
Net Weightthl-edaontoawumitins ad al sic ORS Ge tie shi aa Ounces 
SHippiiow cioht.(AppLOxiIMate) <5 => =u a em md Pounds 
Maximum Overall Dimensions: 
let e Ue ere ee ee 1.40 Inches 
Width - - - = = = 3) = Si ~ Se = = = 81.63 Inches 
Length ~ = = = = 3 = = = = = = = 2,28 Inches 


ENVIRONMENTAL 


Maximum Ambient Temperature - - - - - - - - = = = = 7 7 150°C 
Maximum Altitude - - - - - - - - = = = = = = = = = No Limit 
Maximum Non-Operating Shock (11 ms Duration) - - - = - = = 7- = 40 ¢ 
) Maximum: Qoerating snock.( 11ems Duration) 96 9 oa i mm 40 ¢ 
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Maximum Operating Vibration (20 to 2000 cps) - 
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— gt X-1075A 


MAXIMUM RATINGS 


500 MAX, VOLTS 
50 MAX, MA 
25 MAX, WATTS 


PEs oA LOR VOLLAGE* (=) es =) = | = = = 
Oe re ET CRN Lee gy es 
RESONATOR.DISSIPADIONS Gee a a ee 
PEAK REPELLER VOLTAGE* 
POSITIVE WITH RESPECT TO CATHODE 
NEGATIVE WITH RESPECT TO CATHODE 


0 MAX, VOLTS 
500 MAX, VOLTS 


OPERATION MIN. AVE. MAX. UNIT 
Mode —- - {- 20%= @erve' =i tai =) ewes --- 5-3/4 ——— 
Heeuency b= = oo = = = eS ee 8.9 --- 9.6 (205 
DC Resonator Voltage - - = = = 53> - --- 400 --- Volts 
De Cathode Current” = =- = = = =_-= --- 40 --- ma 
DC Repeller Current - - - - - - = --- --- 1 amp 
Power Output. =) =) = - “(2 = 100 130 200 mW 
Electronic Tuning (3 db bandwith) =< T= shai 30 ahs mc 
Modulation Sensitivity - - - - - --- --- 2 Mc/Volt 
Peak-to-Peak FM Deviation (10g, 20 - 3000 cps) 250 ke 
Residual FM- - - - - - - --- --- 50 ke 


*All voltages referred to cathode. 


APPLICATION 


Cooling: At sea level this tube will not require forced-air cooling when operated at its 
maximum rated dissipation with an ambient temperature less than 150° Centigrade. The 
waveguide-flange connection will normally provide the required heat sink for conduction 
cooling. If an insulator is used between the tube and waveguide for DC isolation, forced- 
air cooling may be required to maintain the ceramic-to-metal seal temperatures below 
the maximum rating of 175° Centigrade. Maximum life will be obtained if the tube is 
maintained at 150° C or less. 


Resonator: The resonator of the X-1075A is integral with the body of the klystron. For 
this reason it is often convenient to operate the resonator at chassis potential, with the 
repeller and cathode at appropriate negative potentials. 


Cathode: The heater voltage should be maintained within t 5% of the rated value of 6.3 
volts if variations in performance are to be minimized and best tube life obtained. 


The heater and cathode of the X-1075A are internally connectéd. When the resonator of 
this tube is operated at chassis potential, the heater transformer must be insulated for 
the cathode-to-resonator voltage. 


X1075A dine} — 


NOM. 
LEAD CONNECTIONS 
YELLOW HEATER 
%& GREEN CATHODE 
%& WHITE HEATER 
FLANGE MATES WITH ee be 
UG - 39/U BROWN BODY 


* INTERNALLY 
CONNECTED. 
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18" NOM. 
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X 1075 A 
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CHARACTERISTICS 


X1075A OPERATING 


400 V de 


Ers = 


MW LAdLNO YIMOd 


4 


Ge 


FREQUENCY 


SIJOA 


S39VLIOA Y¥OL931434u 


9.6 


9.4 


9.2 


8.8 


8.6 


8.4 


FREQUENCY Gc 
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The Eimac X1115A is a ceramic and metal, conduction~cooled 


reflex klystron designed for transmitter/local oscillator service in 
12.2 - 12.7 Gc. microwave relay equipments. This tube provides a 
minimum output power of 100 mW and is tunable across the entire 
500 Mc. band. High power output and good power/frequency stability 
also make the X1115A a good choice for parametric amplifier pump 


applications. 


The X1115A features low-noise gridless gun optics and is war- 


ranteed for 1000 hours life. 


GENERAL CHARACTERISTICS 


ELECTRICAL 


Cathode: Unipotential. oxide coated 


Warm-up time - - - 
Voltage - - = - - 
Current- - - - - 
Typical Output Power (Load VSWR 
Frequency Range - - - - = 


Heater: 


MECHANICAL 


Operating Position=- - - - - 
Mounting- - - - - - - = 
COOLING) =e ee mo ae 
Electrical Connections - - =~ 
RF Output Coupling - - - - 
Net Weight - ~ - - - - - 
Shipping Weight (Approximate) - 
Maximum Overall Dimensions: 
Height - - =- - ~ 
Width- - - - - - 
Length ~ - - = - 


ENVIRONMENTAL 


Maximum Ambient Temperature- 
Maximum Altitude- - - - - 
Maximum Non-operating Shock (11 


ms duration) 


jb hse 


Maximum Operating Shock* (11 ms duration) - 


Maximum Operating Vibration** (20 to 2000 cps) 


! 


- 


3 
6. 
OF 


TENTATIVE DATA 


XITI5A 


0 


2. 
v 


8 


=a LON) 
12.200 to:12,700 


*Based on a permanent frequency shift after drop of 2 megacycles. 
**Based on a maximum peak-to-peak frequency deviation of 250 kilocycles. 
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REFLEX KLYSTRON 


seconds 
volts 
ampere 
milliwatts 
megacycles 


=O SAN 


WR-75 Waveguide Flange 


Conduction 


Flexible Leads 
WR-75 Waveguide 


~ 


4 ounces 
2 pounds 


1.8 inches 
1.5 inches 
2.5 inches 


— lobe 

No limit 
- - 40 ¢g 
- - 40 ¢ 
- - 10 ¢ 


— gmat xisa 


MAXIMUM RATINGS 


DC RESONATOR VOLTAGE* - - - - - - = = = = = 500 MAX, VOLTS 
Tost ar Ge LEE UN Cee ee eo See 60 MAX, MA 
RESONATOR DISSIPATION 28 = ee 30 MAX. WATTS 
PEAK REPELLER VOLTAGE* 
POSITIVE WITH RESPECT TO CATHODE - 
NEGATIVE WITH RESPECT TO CATHODE - 


(25 MAX, VOLTS) 
(500 MAX, VOLTS) 


TYPICAL OPERATION (Load VSWR less than 1.15 to 1) 


DC Resonator Voltage*- - - - - - = = = = - = = 400 volts 
Mode - - - - - - -~ = = = = = = = = = = = - - = = 4-3/4 
Frequency - - - - - - = = 2 = 2 = = - = 12,450 megacycles 


DC Cathode Current- 40 milliamperes 


Deeneneiler Voltage’ <= i= -200 volts 
Be RepellersCurrent — — (<> '- = -2 2 1 microampere 
Power Output- - - - - = = = = - = = = - = - 150 milliwatts 
Electronic Tuning (3 db bandwidth) - - - = - = = = = 30 megacycles 
Modulation Sensitivity ( E,=+3 volts) - - - - - - 2.0 Mc/volt 
Peak-to-peak FM Deviation Ce g, 20 - 2000 eps) - - - = = 250 kilocycles 
Residual FM- - - - = - - - - - = = 50 kilocycles 


*All voltages referred to cathode. 
APPLICATION 


Cooling: At sea level this tube will not require forced air cooling when operated at its 
maximum rated dissipation with an ambient temperature less than 125° Centigrade. The 
waveguide flange connection will normally provide the required heat sink for conduction 
cooling. If an insulator is used between the tube and waveguide for DC isolation, forced 
air cooling may be required to maintain the ceramic-to-metal seal temperatures below the 
maximum rating of 150° Centigrade. 


Resonator: The resonator of the X1115A is integral with the body of the klystron. For 
this reason it is often convenient to operate the resonator at chassis potential, with the 
repeller and cathode at appropriate negative potentials. 


Cathode: The heater voltage should be maintained within +5% of the rated value of 6.3 
volts if variations in performance are to be minimized and the best tube life obtained. 

The heater and cathode of the X1115A are internally connected. When the resonator of 
this tube is operated at chassis potential, the heater transformer must be insulated for the 
cathode-to-resonator voltage. 


Mechanical Tuning: In the X1115A a fixed-tuned inner cavity is closely coupled through a 
ceramic window to a secondary cavity outside the vacuum. Mechanical tuning is accom- 
plished by a capacitive slug in the secondary cavity with a tuning rate of approximately 
150 megacycles per turn. This design allows repeated tuner cycling without damaging the 
vacuum seals. The maximum tuner torque is 40 inch-ounces. 

A clockwise rotation of the tuner will produce a decrease in frequency. 
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CONNECTIONS 
REPELLER- RED 
HEATER - WHITE 

* CATHODE - BLACK 
# HEATER - BLACK 
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TENTATIVE DATA 


XI115B 


REFLEX KLYSTRON 


EITEL-McCULLOUGH, INC. 


SAN CEALR te Ors), Cra EI PIOUR Nato 


The Eimac X1115B is a ceramic and metal, conduction-cooled 
reflex klystron designed for local oscillator service in 12.2 - 12.7 
Gc. microwave relay equipments. The tube provides a minimum 
power output of 30 mW and is tunable across the entire 500 Mc. 
band. 

The X1115B features low-noise gridless gun construction, good 
power and frequency stability and is conservatively warranteed for 
1000 hours life. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Cathode: Unipotential, oxide coated 
Warm-up'time = = - - = = = = = = = = ~ 30 seconds 
Heater: Voltage - - - - = = = = = = = = = = = 6:3 volts 
® CUED TCT pe met, memee  Ime me aty Liee e  m ampere 
Typical Output Power (Load VSWR 1.15:1) - - - - - = = 30 milliwatts 
Frequency Range - - - - = - = = = = = 12,200 to 12,700 megacycles 
MECHANICAL 
peratingy Position any lem ete-sS, a gs fran A eae ee OY Sh) ee Any 
RISUDG NO i Re ee Re lm a me ee el ae) VRS Waveguide Flange 
Oe a ee ee en) Connon 
Blecerical COnNeCtions: — = ssa om em me em we Flexible Leads 
RF Output Coupling - = = = - = = = = = ~ = = = WR-75 Waveguide 
keV CONE mmm Bey mm me ee Pa eth ith a mm OO ee 
Saippine Weight yA pproxamate) Gaiety yl + luesle—ated oxo ait 29 pounds 
Maximum Overall Dimensions: 
Helge ter hiertticr:: Velaicmbgied me S04 et bom rh eter Law ree Anithehar 
WAT ist tami oy spiresiveiim 95 yeh Fe tm Data eres tee fie iarhanm =f 105) hanes 
POTD mm ieee mm mel ges cee on Eee Rey fos) epee ie ORR Ronee 
ENVIRONMENTAL 
MaAtTaUNTAMDIent Temperature l= ayo cee ee ee me | LS 
behmgaaeebeears Wi 6 Arb Telco el le” ai lc Sean. <item st hel Pe le les ae cPamaane No limit 
Maximum Non-operating Shock (11 ms duration) - - - - - - - - - -~ 40 g 
. Meemun OpEraLnno onock™ (11,ms duration) — = t= = = = =< o + sp g 
9 Maximum Operating Vibration** (20 to 2000 cps)- - - - - - -=- - =~ -19 g 


*Based on a permanent frequency shift after drop of 2 megacycles. 
**Based on a maximum peak-to-peak frequency deviation of 250 kilocycles. 
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— Sent X1115B 


MAXIMUM RATINGS 


DGERESONAIOR VOULTAGH i=in =o i = a 425 MAX, VOLTS 
DC CATHODE CURRENT - - - = = = = = = = = = 465 MAX, MA 
RESONATOR DISSIPATION ~< 2 = = = = = = = = = 20 MAX, WATTS 
PEAK REPELLER VOLTAGE* 
POSITIVE WITH RESPECT TO CATHODE 
NEGATIVE WITH RESPECT TO CATHODE 


0 MAX, VOLTS 
400 MAX. VOLTS 


TYPICAL OPERATION (Load VSWR less than 1.15 to 1) 


DC Resonator Voltage*¥- - - - = = = = = = = = = 300 volts 
Mode - - - = = = - = = = = = = = = = = = = = = = 6-3/4 
Frequency - ~ - - = = = = = = = = = = = 12,450 megacycles 
DC Cathode Current- - - - = = = = = = = = = 26 milliamperes 
DC Repeller Voltage* - = = = = = = = = = = = -130 volts 
DC Repeller Current - - - = = = = = = = = = 1 microampere 
Power Output- - - - - - = = = = = = = = = = 40 milliwatts 
Electronic*Tuning (3 db bandwidth) - == - = -—= = = =~ § 35 megacycles 
Modulation Sensitivity (Ep=+3 volts) - - - - - - - 2.5 Mc/volt 
Peak-~to-peak FM Deviation (10 g, 20 - 2000 cps) - - - = =- 250 kilocycles 
Residual FM - - = = = = = = = = = = = = = = 50 kilocycles 


*All voltages referred to cathode. 
APPLICATION 


Cooling: At sea level this tube will not require forced air cooling when operated at its 
maximum rated dissipation with an ambient temperature less than 125° Centigrade. The 
waveguide flange connection will normally provide the required heat sink for conduction 
cooling. If an insulator is used between the tube and waveguide for DC isolation, forced 
air cooling may be required to maintain the ceramic-to-metal seal temperatures below the 
maximum rating of 150° Centigrade. 


Resonator: The resonator of the X1115B is integral with the body of the klystron. For 
this reason it is often convenient to operate the resonator at chassis potential, with the 
repeller and cathode at appropriate negative potentials. 


Cathode: The heater voltage should be maintained within +5% of the rated value of 6.3 
volts if variations in performance are to be minimized and the best tube life obtained. 

The heater and cathode of the X1115B are internally connected. When the resonator of 
this tube is operated at chassis potential, the heater transformer must be insulated for the 
cathode-to-resonator voltage. 


Mechanical Tuning:In the X1115B a fixed-tuned inner cavity is closely coupled through a 
ceramic window to a secondary cavity outside the vacuum. Mechanical tuning is accom- 
plished by a capacitive slug in the secondary cavity with a tuning rate of approximately 
150 megacycles per turn. This design allows repeated tuner cycling without damaging the 
vacuum seals. The maximum tuner torque is 40 inch~ounces. 

A clockwise rotation of the tuner will produce a decrease in frequency. 
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CONNECTIONS 
REPELLER- RED 
HEATER - WHITE 

* CATHODE - BLACK 
# HEATER - BLACK 


#¥ INTERNALLY 
CONNECTED 


125 NOM. 


The Eimac X1116A is a ceramic and metal. conduction-cooled 


reflex klystron designed for transmitter/local oscillator service in 
11.7 ~ 12.2 Gc. microwave relay equipments. This tube provides a 
minimum output power of 100 mW and is tunable across the entire 
500 Mc. band. High power output and good power/frequency stability 
also make the X1116A a good choice for parametric amplifier pump 


applications. 


The X1116A features low-noise gridless gun optics and is war- 


ranteed for 1000 hours life. 


GENERAL CHARACTERISTICS 


ELECTRICAL 


Cathode: Unipotential. oxide coated 
Warm-up time ~ - - 
Voltage ~ - - = = 
Current- - - - 


Heater: 


Typical Output Power (Load VSWR_ 1.15: 


Perecuenity URane eek i sie ha ah 


MECHANICAL 


Operating Position=" ~~ - = = 
Mounting= .-)..- = os) mm 3 
Cooling, - - =. =)" “yer 
Electrical Connections - - - 
RF Output Coupling - - - - 
Net Weight) = = =) =) Siive" «= 
Shipping Weight (Approximate) - 
Maximum Overall Dimensions: 
Height - - -:=- = 
Width- - - - - - 
Length - - = - = 


ENVIRONMENTAL 


Maximum Ambient Temperature- 
Maximum Altitude - - - - = 


Maximum Non-operating Shock (11 ms duration) 


— 


Maximum Operating Shock* (11 ms duration) - 


Maximum Operating Vibration** (20 to 2000 cps) 


*Based on a permanent frequency shift after drop of 2 


ser tU0 ston 


~ - - ~ 


TENTATIVE DATA 


XIT16A 


2.200 


REFLEX KLYSTRON 


seconds 
volts 


ampere 


milliwatts 
megacycles 


- Any 


oe ete WR-75 Waveguide Flange 
Conduction 
Flexible Leads 
WR-75 Waveguide 


megacycles. 


**Based on a maximum peak-to-peak frequency deviation of 250 kilocycles. 
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4 ounces 
2 pounds 
1.8 inches 
1.5: inches 
2.9 inches 
= yl DORE, 
No. limit 
- - 40 ¢ 
- - 40 ¢g 
- — 10%¢ 


— Smt xmen 


MAXIMUM RATINGS 


DC RESONATOR VOLTAGE* = = = = = = = = = = =~ 500 MAX, VOLTS 
ee Les OLE Ngee ee ee ae) 60 MAX. MA 
RE COND? ORGS ple A 21 ON erste a rane 30 MAX, WATTS 
PEAK REPELLER VOLTAGE* 

NEGATIVE WITH RESPECT TO CATHODE= = = 


! 


(25 MAX, VOLTS) 
(500 MAX, VOLTS) 


TYPICAL OPERATION (Load VSWR less than 1.15 to 1) 


DC Resonator Voltage* = c=) 5, =) =) be aie ace 1,400 volts 
Mode - - - - - = = = = = = = = = = = = = = = = = 4-3/4 
Frequency - - - - = = = = = = = = = = = 141.950 megacycles 
DC.Cathode Curreate, 6 moot SO em repeats see = 40 milliamperes 
DC Repeller Voltage? = - - = = = = = =< = = f- -200 volts 
DGeRepeller Gurrent “< = -— =) = =F =< = ah-' = = 1 microampere 
Power Output- - - - - =~ ~- = = = = = = = = 150 milliwatts 
Electronic Tuning (3 db pani watittiy te) he wall Poko, > Regt ee) megacycles 
Modulation Sensitivity (Ep=+3 volts) - - - - - - = 2.0 Mc/volt 
Peak~to~peak FM Deviation (10 g. 20 - 2000 cps) - - - = = 250 kilocycles 
Residual PM = 9 bea ee ee me a i ee 50 kilocycles 


*All voltages referred to cathode. 


APPLICATION 


Cooling: At sea level this tube will not require forced air cooling when operated at its 
maximum rated dissipation with an ambient temperature less than 125° Centigrade. The 
waveguide flange connection will normally provide the required heat sink for conduction 
cooling. If an insulator is used between the tube and waveguide for DC isolation. forced 
air cooling may be required to maintain the ceramic-to-metal seal temperatures below the 
maximum rating of 150° Centigrade. 


Resonator: The resonator of the X1116A is integral with the body of the klystron. For 
this reason it is often convenient to operate the resonator at chassis potential. with the 
repeller and cathode at appropriate negative potentials. 


Cathode: The heater voltage should be maintained within 5% of the rated value of 6.3 
volts if variations in performance are to be minimized and the best tube life obtained. 

The heater and cathode of the X1116A are internally connected. When the resonator of 
this tube is operated at chassis potential. the heater transformer must be insulated for the 
cathode-to-resonator voltage. 


Mechanical Tuning:In the X1116A a fixed-tuned inner cavity is closely coupled through a 
ceramic window to a secondary cavity outside the vacuum Mechanical tuning is accom-- 
plished by a capacitive slug in the secondary cavity with a tuning rate of approximately 
150 megacycles per turn. This design allows repeated tuner cycling without damaging the 
vacuum seals. The maximum tuner torque is 40 inch-ounces. 

A clockwise rotation of the tuner will produce a decrease in frequency. 
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—DECAL 
1.500 
NOM. 
eon 
LEAD LENGTH 
CONNECTIONS. 
REPELLER- RED 
HEATER - WHITE 
#® CATHODE - BLACK 
% HEATER - BLACK 
# INTERNALLY 
DECAL CONNECTED 
160 
17004. 
330 
nom. | 
|_| 100 
op ple e 
— iN 125 NOM. 
Bz 5 yl 


The Eimac X1116B is a ceramic and metal, conduction-cooled 
reflex klystron designed for local oscillator service in 11.7 - 12.2 
Ge. microwave relay equipments. The tube provides a minimum 
power output of 30 mW and is tunable across the entire 500 Mc. 
band. 

The X1116B features low-noise gridless gun construction, good 
power and frequency stability and is conservatively warranteed for 
1000 hours life. 


GENERAL CHARACTERISTICS 
ELECTRICAL 


Cathode: Unipotential, oxide coated 
Wa rial i te, eee mee ore ee tee om 
Peete V OLA Ce ela Gon oo a i Cee 
GUrreny =... pee beg) prow ieslomet, Png © aed as 
Typical Output Power fSehed VSWR LOS per a 


X1116B 


- 30 seconds 
- 6.3 volts 
- 0.8 ampere 


- 30 milliwatts 


Frequency Range - - - =- - - - - - - ll, 700 , 12,200 megacycles 
MECHANICAL 

PE AC BO UU <a emer ne aan = [a lire MANY 

ROUT No amet cr ace sy) ae co hme, er ee Sey WR- 75 Waveguide Flange 

POOLING, sap ea hier vert rid <b Aaethe net ECCT eeTe cotra’ Ma. eae 


Electrical Connections - - - - - - - - - "7 7 7 
Pat DUG COUDE INO Ny 1 i arte a od roel le mm a ea eta 
MESA eltegale) coool PRS) te Noman a id a at 
SOD ines Wee UE LA DULOALIIACC) ler tn ne ee ee 
Maximum Overall Dimensions: 
Help ita semi fee ath Pal bmn Be the a aE 
NT Teh ee Ta a ia: SE ee Af Te ie 
Teenoth yh at be ha mii 2 ee ares mares ners ta 


ENVIRONMENTAL 


Maximultnenatabient: Lemperatunesiurc uns tar seni paren l Mor 
MaximumerAltitnde = © =-paarnsate deat) StU Pant STO eas 
Maximum Non-operating Shock (11 ms duration) 
Maximum Operating Shock* (11 ms duration) - 
Maximum Operating Vibration** (20 to 2000 cps)- - - - - 


*Based on a permanent frequency shift after drop of 2 megacycles. 


- Flexible Leads 
- WR-75 Waveguide 


- - - 4 ounces 
- - - 2 pounds 
- - - 1.4 inches 
- - - 1.5 inches 
- - - 2.5 inches 
- - - =- 150°C 
- - - No limit 
- - - - - 40 ¢g 
- - - - -40¢ 
- - - - -10¢g 


**Based on a maximum peak-to-peak frequency deviation of 250 kilocycles. 
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TENTATIVE DATA 


REFLEX KLYSTRON 


— neh xinies 


MAXIMUM RATINGS 


DC RESONATOR VOLTAGE* - = - = = = = = = = 425 MAX. VOLTS 

DOE\CATHODE CURRENT - = = = = =~ © = = = = = 45 MAX. MA 

RESONATOR DISSIPATION = 86 (em oe ce ee = i 20 MAX WA 
PEAK REPELLER VOLTAGE* 

NEGATIVE WITH RESPECT TO CATHODE- - - 0 MAX. VOLTS 

- - - = 400 MAX. VOLTS 


TYPICAL OPERATION (Load VSWR less than 1.15 to 1) 


DC Resonator Voltage*¥- - - = = = = = = = = =~ =. 400 volts 
Mode - - - - - - - = = = = = = = = = = = = = = = 6-3/4 
Frequency - - - - = = = = = = = = = = = 11,950 megacycles 
DC Cathode Current- - = = = = = = = © = = = 26 milliamperes 
DC Repeller Voltage* - = = = = = = = = = = = -130 volts 
DG: Repeller Currents | =< 7 =) = Baa a a ie a a) 1 microampere 
Power Output- - - - = = = = = = = = = = = = 40 milliwatts 
Electronic-Tuning (3'db bandwidth)" =) (= = = = = = = = 35 megacycles 
Modulation Sensitivity (Ep=+3volts) - - - - - - - 2.5 Mc/volt 
Peak-to-peak FM Deviation (10 g, 20 - 2000 cps) - - - - = 250 kilocycles 
Residual FM - - = = = = = = = = = = = = = = 50 kilocycles 


*All voltages referred to cathode. 
APPLICATION 


Cooling: At sea level this tube will not require forced air cooling when operated at its 
maximum rated dissipation with an ambient temperature less than 125° Centigrade. The 
waveguide flange connection will normally provide the required heat sink for conduction 
cooling. If an insulator is used between the tube and waveguide for DC isolation, forced 
air cooling may be required to maintain the ceramic-to-metal seal temperatures below the 
maximum rating of 150° Centigrade. 


Resonator: The resonator of the X1116B is integral with the body of the klystron. For 
this reason it is often convenient to operate the resonator at chassis potential, with the 
repeller and cathode at appropriate negative potentials. 


Cathode: The heater voltage should be maintained within +5% of the rated value of 6.3 
volts if variations in performance are to be minimized and the best tube life obtained. 

The heater and cathode of the X1116B are internally connected. When the resonator of 
this tube is operated at chassis potential, the heater transformer must be insulated for the 
cathode-to-resonator voltage. 


Mechanical Tuning: In the X1116B a fixed-tuned inner cavity is closely coupled through a 
ceramic window to a secondary cavity outside the vacuum. Mechanical tuning is accom- 
plished by a capacitive slug in the secondary cavity with a tuning rate of approximately 
150 megacycles per turn. This design allows repeated tuner cycling without damaging the 
vacuum seals. The maximum tuner torque is 40 inch-ounces. 

A clockwise rotation of the tuner will produce a decrease in frequency. 
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1.126 LEAD LENGTH 


CONNECTIONS 
REPELLER- RED 
HEATER - WHITE 

#* CATHODE - BLACK 
# HEATER - BLACK 


# INTERNALLY 
CONNECTED 
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X-1120 


REFLEX KLYSTRON 
e FiTEL-McCULLO OPERATING-FREQUENCY 


12.5 to 15Ge 
& TRIMMABLE + 50 Mc 


MINIMUM OUTPUT POWER 


200 mW 


TYPICAL PERFORMANCE 


ELECTRICAL 
Prequency Range... . 6... 12.5 to 15Gc (preset) 
MemratOr VOILAVC™ ws fa Bid cue, oe a 400 V 
PPEMEEMOWET es ses Bee eae oR ot ry Rsk 
MPUEMGUIYENt cf 6k ke ee Ea PEG 38 mAdc 
SeretetVOULAVE oes 6 6 8 en aS —300 v 
Le oe sibs Sins OOP Ss debe aw tae 35 Mc 
Peommiarion Sensitivity . «1. 4 fs 2 6 0.7 Mc/V 
Memocrarure Coefficient. ...25 6 4s: +100 Kc/°C 
Memer Voltage (AC)’ “so ke ae Pears Vv 
Semen ourrent (AC) se6 4 55% 4.5% 3.8, 0 1.25 A 
ET iS ee Ss See hee 8 1.2:1 max 
BG oss bts Ade aed eee bee kp 3-3/4 
700 
3 34 MODE 
@ —vechanical “FE | 
PPE COLII OSILION wipe it ae 0 cs 8 ene eS Any ae Ht 
OO) Vee a er a ee Waveguide Flange i 
er -Output Coupling... . oo. RG/91U Waveguide mt 
OPS COM ISS Dod Chg ay! ee Re ea ee) 6 ounces 7 ee wa 
“pace tab eden sa Aaa i ee aaa ge (See note l) — = 
a 300 
: 
Oo 
ee 
ENVIRONMENTAL t+} 
100 
Maximum Ambient Temperature. ......-. 150° C Eran 
Maximum Altitude. 2. 6 2.2 2 ee eos NO LIMIT “ 
Maximum Shock (llms duration)’ ........ 40g 100, 200... 300. 400 500A SOE ee 
Maximum Operating BEAM VOLTAGE 
Vibration? (20-2000cps)......4.6-. 10g 
OUTLINE DIMENSIONS - cee 
aah Re ae ne 1.400 inches # vis [ale abe 
MEEHAN C8 Lindt cuties 1.312inches 2 ae ake 
Webel eee Mapes Un ek us es. daa A 2.100 inches @& HERERER 
eS 
e i 
) - 
: Pee 
2 
2 
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— Snr X-1120 


1. COOLING: At sea level this tube will not require forced air cooling when operated at less than 20 watts 


APPLICATION NOTES | ) 


resonator dissipation and an ambient temperature of less than 150°C, The waveguide-flange connec- 
tion will normally provide the required heat sink for conduction cooling. If the tube is operated ata 
resonator dissipation of greater than 20 watts or if an insulator is used between the tube and waveguide 
for DC isolation, forced air cooling will be required to maintain the body temperature below the maxi- 
mum rating of 175°C, For maximum tube life, the operating temperature should be less than 100°C, 

2. RESONATOR: The resonator of the X 1120isintegral with the body of the kylstron. For this reason it 
is often convenient to operate the resonator at chassis potential, with the repeller and cathode at app- 
propriate negative potentials. 

3. CATHODE: The heater voltage should be maintained with 4.5% of the rated value of 6.3 volts if varia- 
tions in performance are to be minimized and best tube life obtained. 
The heater and catholde of the X 1120 are internally connected. When the resonator of this tube is 
operated at chassis potential, the heater transformer must be insulated for the cathode-to-resonator 
voltage. 


4. SHOCK AND VIBRATION: This klystron is specifically designed for use in applications encountering @ 


vibration and shock extremes. This tube iscapable of delivering its rated power output when subjected 
to vibration levels of 10g (20 - 2000 cps) or shock of up to 40g (11 milliseconds duration). 
With a vibration level of 10g in any reference plane, the peak-to-peak FM deviation will be less than 


100 kilocycles. 


DIMENSIONAL DATA 


REF 


ra 
Biel! 
Cc 
D 
E 
F 
G 
H_| 
J 


| MAX. NOM. 
1, 312 
La St2 
_|.960 
.998 
148 D. 
\2*| TYP LEAD LENGTH 


— DECAL 


CONNECTIONS 
|. REPELLER - GREY 
2. HEATER- YELLOW 
3. CATHODE - GREEN 
4. HEATER CATHODE — WHITE 
5. GROUND - BROWN 


TYPICAL PERFORMANCE 


ELECTRICAL 
meequency Range./...03. + oles lee 13.325 (Fixed) 
Pee meL ie VOULAGG, Ph) ar. oe Bie eee 500 V 
MIRETEEE TOWEL Sti Veith all's. asia we aus Necet et . . 200 mW 
feaineoge Current..2 2... °%. 4. Ain Sehr TA 592 mAdc 
Ree ay OLA DE. rg eh) nah 0 load escemte —150 Vdc 
OWI 6 ys fe see ee eee 155 Mc 
Modulation Sensitivity... 2.66 8 8 os 4.5 Mc/V 
Temperature Coefficient. ....... +150 Ke, 
remtemevoltage (AC)... oes bua cite es Oi.” -V. 
memremmourrent (AC) f. sco oo) atone ake L202 
OU RRR se) a ¥e) gi ltn \Oh' wp 4) 0 schleen ahs 1.2:1 max 
Tt yeys gl RTS Pa re Pa N-+ 2 
VCE 1 Re Se Doppler Navigator Tube 
MECHANICAL 
er oring POSILION 64 bMiwe ls 0 ues a els . Any 
SORCTTVERTI Pe val teak pareve Wo Kaige ndeb ined 3.5 Waveguide Flange 
Pee UtpUL (COUPLING =. agin tale: RG/91U Waveguide 
PERE W CLUE. voatetcotbcie 6 abl. srehve soe ey foe Os OUlICeS 
POOMSETINI EY ts a Maas! gw ot Bebe a a okan veh ahs (See note 1) 
ENVIRONMENTAL 
Maximum Ambient Temperature ....... Li0S CG 
Maximum ALLItUdG cuca csi: 6 eae ets NO LIMIT 
Maximum Shock (llms duration)*........ 40 g 
Maximum Operating 
Vibration (20-2000cps)* ....... 10 g 
OUTLINE DIMENSIONS 
FIC LST ih wong ie! ha Ae cds BET a wa 4 oe acl 8 1.400 inches 
We Cel Ree tee Ataraly 2 OIE ae EaC Een cha 1.312 inches 
PCT ade bed Lo) Wat ROLE eet . 2,100 inches 
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POWER (mW) 


BANDWIDTH (Mc) 


REFLECTOR MOD. SENS. (Mc/V) 


ES ee ee ey, ea a 
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X-1120B 


REFLEX KLYSTRON 


OPERATING FREQUENG 
13.325 Ge e 


OUTPUT POWER 
200 mW @ 150 Mc (etr) — 


somm 
-200 -100 13325 +100 +200 


FREQUENCY (Mc) 


—200 -100 13,325 +100 +200 


FREQUENCY (Mc) 


ERS = 500Vd 


-200 -100 13,325 +100 +200 


FREQUENCY (Mc) 


— Sr X-1120B 


ix 


APPLICATION NOTES 


COOLING: The X 1120B may be cooled by conduction if the connecting waveguide flange provides an 
adequate heat sink to maintain the tube body temperature below the maximum rating of 150° Centigrade. 
At high ambient temperatures, forced air cooling may be required to operate within this rating. For 


maximum tube life, the tube body temperature should be less than 100° Centigrade. 


. RESONATOR; The resonator of the X 1120B is integral with the body of the klystron. For this reason 


it is often convenient to operate the resonator at chassis potential, with the repeller and cathode at 


appropriate negative potentials. 


- CATHODE: The heater voltage should be maintained with +-5Y of the rated value of 6.3 volts if varia- 


tions in performance are to be minimized and best tube life obtained. 


The heater and cathode of the X 1120B are internally connected. When the ‘resonator of this tube is 


operated chassis potential, the heater transformer must be insulated for the cathode-to-resonator 


voltage. 


. SHOCK AND VIBRATION; This klystron is specifically designed for use in applications encountering 


vibration and shock extremes. This tube is capable of delivering its rated power output when subjected 
to vibration levels of 10g (20 - 2000 cps) or shock of up to 40g (11 milliseconds duration). With a vibra- 


tion level of 10g to any reference plane, the peak-to-peak FM deviation will be less than 100 kilocycles. 


DIMENSIONAL DATA 
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6) CONNECTIONS 


. REPELLER - GREY 
HEATER- YELLOW 
. CATHODE - GREEN 
HEATER CATHODE — WHITE 
_ GROUND - BROWN 


ob wh — 


X-1130 


REFLEX KLYSTRON 


° EITEL-McCULLOUGH, INC OPERATING FREQUENCY 
© ® ae ho ths ee ar ee 15-18 Ge 
| TRIMMABLE +50 Mc 


MINIMUM OUTPUT POWER 
200 mW 


TYPICAL PERFORMANCE 


ELECTRICAL 
Frequency Range 15.0 to 18 Gc (preset) 
Meme VOLTA Es Bia ce as 500 V 
EUS alleen Sey Alter lea 250 mW 
EE MCOULEENEr. ge yg ee ee ehh al 6 92 mAdc 
mmmermer Voltage’... CS Mok Ges -300 V 
TIATED) og, oo: 5 any ig. th Guns, Te eohy an Shee 35 Mc 
PRI AMOO DCUSILIVILY, oo onan ont medio wesieudy x 0.7 Mc/V 
Lemperature Coefficient...) 0. te sense 8 +150 Kc/9C 
Peer rvntiave (AC )22 2) ateuw dist «asreive Oca. 
Mereeecurrent(AC) os ee Se es 1.25 A 
ER Erte ls a! oh Ge der a) ce ors. aye lanlefre 1.2:1 max 
a INGEST SEES Aree AT pO eR 3-3/4 


® MECHANICAL 


OPE aes BOR LO bey eae) “eer an ooh Ee Any 
SEMUNCLN ss “Saemce- Eemeead fm ek» Waveguide Flange 
re Output-Goupling sae e531 RG-91/U waveguide 
Peery WGURIICH er Seater er teh sole se oe 6 ounces 
G0 li ity chases sh ter kih us be: 6 (See note 1) 


Saas / 47% MODE 
lon HIS (hale 
cotter Sen08/7 an0n8 

Maximum Ambient Temperature....... 150° C Pn eel Ze [ee eee 


MaximiuimecAltitudGigasneieeceseet. 256. NO LIMIT 
Maximum Shock (Hms duration)’ ........ 40 g SS eae : 
Maximu Operating Vibration (20-2000cps)4... 10g 


POWER (mW) 


300 400 500 
BEAM VOLTAGE 


OUTLINE DIMENSION 


C 
ean We ESR te adhe eh te png nee 5 
DORCUIN Atte MERRIE ch elc euel sé « -312 inches 4% MODE Ne 
Oto) ee tt here en 2.100 inches z 
Po tel Otis! |. a 
2a 
aS 
i) 
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43% MODE 
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Ee lB 


BANDWIDTH 
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— knot X-1130 


1. COOLING; The X 1130 may be cooled by conduction if the connecting waveguide flange provides an ade- 
quate heat sink to maintain the tube body temperature below the maximum rating of 150° Centigrade. At 
high ambient temperatures, forced air cooling may be required to operate within this rating. For maxi- 
mum tube life, the tube body temperature should be less than 100° Centigrade. 


APPLICATION NOTES 


2. RESONATOR: The resonator of the X 1130 is integral with the body of the klystron. For this reason it 
is often convenient to operate the resonator at chassis potential, with the repeller and cathode at ap- 
propriate negative potentials. 


3. CATHODE: The heater voltage should be maintained with+5Y of the rated value of 6.3 volts if varia- 
tions in performance are to be minimized and best tube life obtained. 


The heater and cathode of the X 1130 are internally connected. When the resonator of this tube is 
operated at chassis potential, the heater transformer must be insulated for the cathode-to-resonator 
voltage. 


4, SHOCK AND VIBRATION; This klystron is specifically designed for use in applications encountering 
vibration and shock extremes. This tube is capable of delivering its rated power output when subjected 
to vibration levels of 10g (20-2000 cps) or shock of up to 40g (11 milliseconds duration), 

With a vibration level of 10g in any reference plane, the peak-to-peak FM deviation will be less 
than 100 kilocycles. 


DIMENSIONS IN INCHES 


DIMENSIONAL DATA 


148 D. 
l2e1 TYP LEAD LENGTH 
2.100 


4 


DECAL 


CONNECTIONS 
. REPELLER - GREY 
. HEATER- YELLOW 
. CATHODE - GREEN 
. HEATER CATHODE — WHITE 
. GROUND - BROWN 


Oo fwn —- 


TENTATIVE DATA 


8198 
EM-778 


TRAVELING WAVE TUBE 
5.0 to 11.0 Ge. 

1 Watt Min. 

60 db Gain 


TENTATIVE DATA FOR EIMAC EM-778 TRAVELING WAVE TUBE 


The Eimac 8198/EM-778 is a ruggedized, ceramic and metal, 
periodic permanent magnet focused, power-amplifier traveling wave 
tube. It is capable of delivering a minimum CW output power of one 
watt throughout the frequency range of 5.0 to 11.0 gigacycles with a 
nominal small signal gain of 60 decibels. The 8198/EM-778 is designed 
to operate under severe environmental extremes of shock, vibration, 
temperature and altitude such as encountered in airborne applications. 


The use of temperature compensated permanent magnets allows the 8198/EM-778 
to be operated over a wide temperature range without degradation of performance. Flex- 
ible leads provide electrical connections to the tube. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Cathode: Unipotential, oxide coated 
& Minimum Heating Time : : 60 seconds 
Heater: Voltage . ; ; ; 6.3 volts 
let tesyaty Wie) art © Cass Ae ean een tC ee 0.6 amperes 
Noise Figure. 25 to 34 decibels 
Minimum Tangential Sensitivity (Broadband) ; —50 dbm 
Minimum Saturated Output Power .  . . . 1 watt 
Frequency Range. ; , 5.0 to 11.0 gigacycles 
Input and Output Impedance NE espe 50 ohms nominal 
MECHANICAL 
Operating Position. , Any 
RF Input Coupling , : INP de Type N Female Coaxial Fitting 
RF Output Coupling . . . . . =. +. ~~ ‘Type N Female Coaxial Fitting 
Focusing ch Phe ay Sa LAS a Ak a Periodic Permanent Magnet 
Cooling . ’ , Passive Heat Sink 
Maximum Overall Dimensions. .  . .. See Outline Drawing 
Net Weight (Including Magnets) - . : ’ 4.5 Pounds 


MAXIMUM RATINGS 


D-C BEAM VOLTAGE* ; 3000 VOLTS 
D-C FOCUS ELECTRODE VOLTAGE®*: 
NEGATIVE WITH RESPECT TO CATHODE ; 40 VOLTS 
D-C CATHODE CURRENT . 25 MILLIAMPERES 
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— fr} M778: 


TYPICAL OPERATING CHARACTERISTICS 


Frequency ih ARR gilts UE on a 5.0 to 11.0 gigacycles 
Minimum Output Power. ; ; ; 1.0 watt 

SIAALSH aol? | pie ]il O10) La ie ae aet de las a bade a a 60 decibels 
sees DECine VONOGG yy Bay) whale eects lie eae Fags © 2900 volts 
B-Gaecathode CUMmGhiiew seek Misc (astee® SN Sada 4 23 milliamperes 
f-GaurocusebiectrodesVolfageaes 1 (yi (ae) ee —30 volts 
Pecirocus: Electrodes Currentin we) hot mene, cal am O milliamperes 


*All voltages referred to cathode. 


APPLICATION 


Cooling: The EM-778 is designed to be heat sink cooled by means of the mounting avail- 
able and integral with the tube and PPM structure. Under environmental conditions nor- 
mally encountered in military equipments, additional cooling will not be required. 


Cathode: The heater voltage should be maintained within = 5 per cent of the rated value 
of 6.3 volts if variations in performance are to be minimized and best tube life obtained. 
Helix: The helix, collector and anode are internally connected to the tube body and are 
operated at the same potential. Therefore, it is often convenient to operate these elements 
at chassis potential, with the cathode and focus electrode at appropriate negative poten- 


tials. The cathode potential should be maintained within -— 1% to insure proper operation. 


Focus Electrode: The focus electrode power supply must be regulated within + 2 per cent 
to minimize variations in performance. 


Special Applications: For any additional information concerning this tube or its applica- 
tion, write to Microwave Product Manager, Eitel-McCullough, Inc., San Carlos, California. 


ENVIRONMENTAL 
The EM-778 conforms generally with MIL-E-5272C, “Environmental Testing, Aeronautical 


and Associated Equipment, General Specification for,’’ and MIL-E-5400, ‘Electronic Equip- 
ment, Aircraft, General Specification for,’’ Class II. 

Vibration: 10 g to 2000 cps (Curve A of Proc. XII, MIL-E-5272C) 

Shock: 25g, 11 + I ms 

Acceleration: Sustained, 25 g's 

Temperature: —54°C to + 85°C 

Altitude: 70,000 ft. 


NOTE: This data should not be used for final equipment design. 


INPUT dbm INPUT dbm OUTPUT watts GAIN db 


OUTPUT dbm 


dn?F EM-778 — 


EM-778 TYPICAL OPERATING CHARACTERISTICS 


ANODE VOLTAGE 2900 Vdc 
e CATHODE CURRENT 23 mAdc 


INPUT dbm 


FOCUS VOLTAGE =30 V_dc 
FILAMENT VOLTAGE 6.3 Vac 


SMALL SIGNAL GAIN 


vf 8 9 ] 


BROADBAND TANGENTIAL SENSITIVITY 
_ ———_—$ 
Bees es 
7 8 9 10 1a) 
FREQUENCY Gc 


INPUT dbm 


— fn} EM-778 


CONNECTIONS 


] 


. HEATER —BROWN 
. CATHODE HEATER—YELLOW 
. FOCUS ELECTRODE —GREEN 
_ BODY GROUND —BLACK 


16% 6 Max. 


EM-778 


15°, Max 


1.275 Nom. 


Max. 


The Eimac EM-779 is a ruggedized, ceramic and metal, periodic 
permanent magnet focused, power-amplifier traveling wave tube. It 
is capable of delivering a minimum CW output power of one watt 
throughout the frequency range of 5.0 to 11.0 Gigacycles with a 
nominal small signal gain of 30 decibels. The EM-779 is designed to 
operate under severe environmental extremes of shock, vibration, 
temperature and altitude such as encountered in airborne applications. 


TENTATIVE DATA FOR EIMAC EM-779 TRAVELING WAVE TUBE 


TENTATIVE DATA 


EM-779 


TRAVELING WAVE TUBE 
5.0 to 11.0 Ge. 
1 Watt Minimum 

30 db Gain 


The use of temperature compensated permanent magnets allows the EM-779 to be 
operated over a wide temperature range without degradation of performance. Flexible 


leads provide electrical connections to the tube. 


GENERAL CHARACTERISTICS 


ELECTRICAL 


Cathode: Unipotential, oxide coated 
Minimum Heating Time 
Heater: Voltage 
Current 
Noise Figure. 
Minimum Saturated ‘Output Power 
Frequency Range 
Input and Output Impedance. 


MECHANICAL 


Operating Position 

RF Input Coupling 

RF Output Coupling 

Focusing 

Cooling 
Maximum Overall Dimensions . 
Net Weight (Including Magnets) 


MAXIMUM RATINGS 


D-C BEAM VOLTAGE* ; 

D-C FOCUS ELECTRODE VOLTAGE*: 
NEGATIVE WITH RESPECT TO CATHODE 

D-C CATHODE CURRENT 
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60 seconds 
6.3 volts 
0.6 amperes 
25 to 34 decibels 
1 watt 
5.0 to 11.0 gigacycles 
50 ohms nominal 


Any 
Type N Female Coaxial Fitting 
Type N Female Coaxial Fitting 
Periodic Permanent Magnet 
Passive Heat Sink 
See Outline Drawing 
2.5 Pounds 


3000 VOLTS 


40 VOLTS 
25 MILLIAMPERES 


— fn} EM-779 


TYPICAL OPERATING CHARACTERISTICS 


Frequency . : 5.0 to 11.0 gigacycles 
Minimum Output Power ; ; 1.0 watts 
SmallSighaliGiniweneaarem ren mesty prttapeankin, <a ptheyams 30 decibels 

D-C Beam Voltage* ee ; 2950 volts 

PEGG oihocencUlratthe shcya tiie: eels aes Oetee -; 23 milliamperes 
D-G@eLocusutiectrode -Voliage*) 9 2a. ee. —30 volts 

PEGE EocuUsMclectrode MCUrrentr a b= gate 2. 1 sane O milliamperes 


*All voltages referred to cathode. 


APPLICATION 


Cooling: The EM-779 is designed to be heat sink cooled by means of the mounting avail- 
able and integral with the tube and PPM structure. Under environmental conditions nor- 
mally encountered in military equipments, additional cooling will not be required. 


Cathode: The heater voltage should be maintained within + 5 per cent of the rated value 
of 6.3 volts if variations in performance are to be minimized and best tube life obtained. 
Helix: The helix, collector and anode are internally connected to the tube body and are 
operated at the same potential. Therefore, it is often convenient to operate these elements 
at chassis potential, with the cathode and focus electrode at appropriate negative poten- 


tials. The cathode potential should be maintained within + 1% to insure proper operation. 


Focus Electrode: The focus electrode power supply must be regulated within + 2 per cent 
to minimize variations in performance. 


Special Applications: For any additional information concerning this tube or its applica- 
tion, write to Microwave Product Manager, Eitel-McCullough, Inc., San Carlos, California. 


ENVIRONMENTAL 
The EM-779 conforms generally with MIL-E-5272C, ‘Environmental Testing, Aeronautical 


and Associated Equipment, General Specification for,” and MIL-E-5400, ‘Electronic Equip- 
ment, Aircraft, General Specification for,” Class Il. 

Vibration: 10 g to 2000 cps (Curve A of Proc. XII, MIL-E-5272C) 

Shock: 25g, 11 + 1 ms 

Acceleration: Sustained, 25 g's 

Temperature: —54°C to + 85°C 

Altitude: 70,000 ft. 


NOTE: This data should not be used for final equipment design. 
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EM-779 TYPICAL OPERATING CHARACTERISTICS 
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CONNECTIONS 


ue 


HEATER —BROWN 
. CATHODE HEATER—YELLOW 
. FOCUS ELECTRODE —GREEN 
_ BODY GROUND —BLACK 


1177 Nom. 


EM-779 


1.275 Nom. 


Bee sae 


146 Nom. 


2%, Nom. 


- EITEL-McCULLt OuUGI 
4 z f a, 


N Cc é = 
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TENTATIVE DATA FOR EIMAC EM-1006 TRAVELING WAVE TUBE 


e. gre G.. 


The Eimac EM-1006 is a very rugged, light weight power-amplifier 
traveling wave tube designed to operate under severe environmental 
extremes of shock, vibration, altitude and temperature. The EM-1006 
utilizes ceramic and metal construction and is focused by a fully tem- 
perature-compensated periodic permanent magnet array. This tube 
will provide a minimum output power of 1 watt CW over the frequency 
range of 2.0 to 4.0 Ge with a minimum small signal gain of 55 db. 


TENTATIVE DATA 


EM-1006 


TRAVELING WAVE TUBE 
2.0 to 4.0 Ge. 
1 Watt Min. 
55 db Gain 


The integral heat sink/mounting flange allows operation to ambient temperatures 
of + 85°C without additional cooling. Flexible leads provide electrical connections to the 


tube. 


GENERAL CHARACTERISTICS 


ELECTRICAL 


Cathode: Unipotential, oxide coated 
Minimum Heating Time 
Heater: Voltage 
Current 
Noise Figure 
Minimum Tangential Sensitivity (Broadband) 
Minimum Saturated Output Power 
Frequency Range 
Input and Output Impedance 


MECHANICAL 


Operating Position 

RF Input Coupling 

RF Output Coupling 

Focusing ; 

Cooling 
Maximum Overall Dimensions 
Net Weight (Including Magnets) 


MAXIMUM RATINGS 


D-C BEAM VOLTAGE* 

D-C FOCUS ELECTRODE VOLTAGE*: 
NEGATIVE WITH RESPECT TO CATHODE 

D-C CATHODE CURRENT 
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Any 


seconds 

volts 

amperes 
decibels 

dbm 

watt 
gigacycles 
ohms nominal 


Type N Female Coaxial Fitting 

Type N Female Coaxial Fitting 
Periodic Permanent Magnet 
Passive Heat Sink 


See Outline 
4.5 Pounds 


Drawing 


1300 VOLTS 


—50 VOLTS 
40 MILLIAMPERES 


— Se} EM-1006 


TYPICAL OPERATING CHARACTERISTICS 


Frequency 2.0 to 4.0 gigacycles 
Minimum Output Power : ; 1.0 watt 

STritel| (cettelstel AA@eliabow 0 ue mn CT As Memeg tz pent eae 60 decibels 
D-C Beam Voltage* . 1150 volts 
PeerOihocdercurrent ie eae) ole CibDy cir ee ee 30 milliamperes 
DGirocuseeecttode Voltage. |. 9S a wala: —30 volts 
D-CeFocusacklectodea@urrent .f oma een ee O milliamperes 


*All voltages referred to cathode. 


APPLICATION 


Cooling: The EM-1006 is designed to be heat sink cooled by means of the mounting avail- 
able and integral with the tube and PPM structure. Under environmental conditions nor- 
mally encountered in military equipments, additional cooling will not be required. 


Cathode: The heater voltage should be maintained within + 5 per cent of the rated value 
of 6.3 volts if variations in performance are to be minimized and best tube life obtained. 
Helix: The helix, collector and anode are internally connected to the tube body and are 
operated at the same potential. Therefore, it is often convenient to operate these elements 
at chassis potential, with the cathode and focus electrode at appropriate negative poten- 


tials. The cathode potential should be maintained within + 1% to insure proper operation. 


Focus Electrode: The focus electrode power supply must be regulated within + 2 per cent 
to minimize variations in performance. 


Special Applications: For any additional information concerning this tube or its applica- 
tion, write to Microwave Product Manager, Eitel-McCullough, Inc., San Carlos, California. 


ENVIRONMENTAL 
The EM-1006 conforms generally with MIL-E-5272C, “Environmental Testing, Aeronautical 


and Associated Equipment, General Specification for,”” and MIL-E-5400, “Electronic Equip- 
ment, Aircraft, General Specification for,” Class Il. 

Vibration: 10 g to 2000 cps (Curve A of Proc. XII, MIL-E-5272C) 

Shock: 25g, 11 + 1 ms 

Acceleration: Sustained, 25 g's 

Temperature: —54°C to + 85°C 

Altitude: 70,000 ft. 


NOTE: This data should not be used for final equipment design. 
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INPUT dbm INPUT dbm OUTPUT watts GAIN db 


OUTPUT dbm 
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EM-1006 TYPICAL OPERATING CHARACTERISTICS 


ANODE VOLTAGE 150" Vide FOCUS VOLTAGE —30 Vdc 
CATHODE CURRENT 30 mAdc FILAMENT VOLTAGE Onsev 


SATURATED OUTPUT POWER 
ol aimee. | 
aie — 
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oa) 225 320 on 
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BROADBAND TANGENTIAL SENSITIVITY 


2.0 72s: 3.0 oo 4.0 


—55 — 45 —35 —25 -=15 —5 —=55 —45 —35 —25 —15 —5 
INPUT dbm INPUT dbm 
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CONNECTIONS 


EM-1006 


1. HEATER —BROWN 


2. CATHODE HEATER—YELLOW 1.275 Nom. 
3. FOCUS ELECTRODE —GREEN 
4. BODY GROUND _ —BLACK 


16% 6 Max. 


1S 3, Max. 


The Eimac EM-1010 is a very rugged, light weight power-amplifier 
traveling wave tube designed to operate under severe environmental 
extremes of shock, vibration, altitude and temperature. The EM-1010 
utilizes ceramic and metal construction and is focused by a fully tem- 
perature-compensated periodic permanent magnet array. This tube 
will provide a minimum output power of 1 watt CW over the frequency 
range of 4.0 to 8.0 Ge with a nominal small signal gain of 60 db. 


TENTATIVE DATA FOR EIMAC EM-1010 TRAVELING WAVE TUBE 


TENTATIVE DATA 


EM-1010 


TRAVELING WAVE TUBE 
4.0 to 8.0 Ge. 

1 Watt Min. 

60 db Gain 


The integral heat sink/mounting flange allows operation to ambient temperatures 
of + 85°C without additional cooling. Flexible leads provide electrical connections to the 


tube. 


GENERAL CHARACTERISTICS 


ELECTRICAL 


Cathode: Unipotential, oxide coated 
Minimum Heating Time 
Heater: Voltage 
Current 
Noise Figure ) 
Minimum Saturated Output Power 
Frequency Range } 4 
Input and Output Impedance 


MECHANICAL 


Operating Position 

RF Input Coupling 

RF Output Coupling 

Focusing ; 

Cooling ; , 
Maximum Overall Dimensions . 
Net Weight (Including Magnets) 


MAXIMUM RATINGS 


D-C BEAM VOLTAGE* 

D-C FOCUS ELECTRODE VOLTAGE”*: 
NEGATIVE WITH RESPECT TO CATHODE 

D-C CATHODE CURRENT 
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60 seconds 
6.3 volts 
0.6 amperes 
25 to 34 decibels 
1 watt 
4.0 to 8.0 gigacycles 
50 ohms nominal 


Any 
Type N Female Coaxial Fitting 
Type N Female Coaxial Fitting 
Periodic Permanent Magnet 
Passive Heat Sink 
See Outline Drawing 
4.5 Pounds 


2600 VOLTS 


40 VOLTS 
30 MILLIAMPERES 


— fr EM-1010 


TYPICAL OPERATING CHARACTERISTICS 


Frequency A a | cheat, | Laan 4.0 to 8.0 gigacycles 
Minimum Output Power. . ; : : 1.0 watt 

STIR SLCC CH Muley C11) uaa dese Sie SLIM Salat OID ase ey uso, opel ei 60 decibels 
DAGEOGOMEVONUOE + Ber) SmmmCe en. ae) aoe ae ae 2550 volts 

DrCe GathroderCumentigate mame: ali ey 08.) ei alee 28 milliamperes 
D-Ge Focusmelectrodes Voltuge= iy.) [ole ee —30 volts 
D-GarocusatléctroderGurrent®, isiltg |i Tia O milliamperes 


*All voltages referred to cathode. 


APPLICATION 


Cooling: The EM-1010 is designed to be heat sink cooled by means of the mounting avail- 
able and integral with the tube and PPM structure. Under environmental conditions nor- 
mally encountered in military equipments, additional cooling will not be required. 


Cathode: The heater voltage should be maintained within + 5 per cent of the rated value 
of 6.3 volts if variations in performance are to be minimized and best tube life obtained. 
Helix: The helix, collector and anode are internally connected to the tube body and are 
operated at the same potential. Therefore, it is often convenient to operate these elements 
at chassis potential, with the cathode and focus electrode at appropriate negative poten- 


tials. The cathode potential should be maintained within + 1% to insure proper operation. 


Focus Electrode: The focus electrode power supply must be regulated within + 2 per cent 
to minimize variations in performance. 


Special Applications: For any additional information concerning this tube or its applica- 
tion, write to Microwave Product Manager, Eitel-McCullough, Inc., San Carlos, California. 


ENVIRONMENTAL 
The EM-1010 conforms generally with MIL-E-5272C, ‘Environmental Testing, Aeronautical 


and Associated Equipment, General Specification for,” and MIL-E-5400, ‘Electronic Equip- 
ment, Aircraft, General Specification for,” Class II. 

Vibration: 10 g to 2000 cps (Curve A of Proc. XII, MIL-E-5272C) 

Shock: 25g, 11 + 1 ms 

Acceleration: Sustained, 25 g's 

Temperature: —54°C to + 85°C 

Altitude: 70,000 ft. 


NOTE: This data should not be used for final equipment design. 
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EM-1010 TYPICAL OPERATING CHARACTERISTICS 
®) ANODE VOLTAGE 2550 ___ Vdc FOCUS VOLTAGE ~30_Vde 


CATHODE CURRENT 28 mAdc FILAMENT VOLTAGE 6.3 V 


INPUT dbm INPUT dbm OUTPUT watts GAIN db 


OUTPUT dbm 


INPUT dbm INPUT dbm 


— Sn EM-1010 


CONNECTIONS 


1. HEATER —BROWN 


. CATHODE HEATER—YELLOW 
. FOCUS ELECTRODE —GREEN 
_ BODY GROUND —BLACK 


16%6 Max. 


1534, Max. 


EM-1010 


1.275 Nom. 


aT 


214, Nom. 
146 Nom. 


The Eimac EM-1011 is an intermediate-power traveling wave tube 
amplifier designed to operate in the 4.0 to 8.0 Gc frequency range. 
The EM-1011 will provide a minimum saturated power output of 1 watt 
over this frequency range with a nominal small signal gain of 30 db. 


EITEL-McCULLOUGH, INC. 
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TENTATIVE DATA FOR EIMAC EM-1011 TRAVELING WAVE TUBE 


; 
TENTATIVE DATA | 


EM-1011 


TRAVELING WAVE TUBE 
4.0 to 8.0 Ge. 

1 Watt Min. 

30 db Gain 


The EM-1011 features rugged ceramic and metal construction and focusing is pro- 
vided by built-in periodic permanent magnets. These magnets are fully temperature com- 
pensated to allow operation from —55°C to + 85°C. No additional cooling is required at 
these temperatures due to the integral heat sink/mounting flange supplied with the tube. 


GENERAL CHARACTERISTICS 


@) ELECTRICAL 


Cathode: Unipotential, oxide coated 
Minimum Heating Time 
Heater: Voltage 
Current 
Noise Figure é : : 
Minimum Saturated Output Power 
Frequency Range : : 
Input and Output Impedance 


MECHANICAL 


Operating Position 
RF Input Coupling 
RF Output Couplin 
Focusing 
Cooling ie REE ae 
Maximum Overall Dimensions . 
Net Weight (Including Magnets) 


MAXIMUM RATINGS 


D-C BEAM VOLTAGE* SAR GN & 

D-C FOCUS ELECTRODE VOLTAGE*: 
NEGATIVE WITH RESPECT TO CATHODE 

PRG MI GDECLURRENDG tivo keer 
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60 seconds 
6.3 volts 
0.6 amperes 
25 to 34 decibels 
1 watt 
4.0 to 8.0 gigacycles 
50 ohms nominal 


Any 
Type N Female Coaxial Fitting 
Type N Female Coaxial Fitting 
Periodic Permanent Magnet 
Passive Heat Sink 
See Outline Drawing 
2.5 Pounds 


2600 VOLTS 


40 VOLTS 
30 MILLIAMPERES 


— hae} EM-1011 


TYPICAL OPERATING CHARACTERISTICS 


Frequency Pe ae eh eee ee as: 4.0 to 8.0 gigacycles 
Minimum Output Power . : : : 1.0 watt 

Sat le Sig riche Gait emesg tonsemnpmeen ate nig rime eis 30 decibels 
Peampecmaevoiages) . go 4 9. ew ae 2550 volts 

Dim Oecthouecncurrent, G flat 22 <n eae es 28 milliamperes 
Duemrocusaciectrode Voltage~ . > ww «© = —30 volts 
uamrocusaclectrode Current 3 O milliamperes 


*All voltages referred to cathode. 


APPLICATION 


Cooling: The EM-1011 is designed to be heat sink cooled by means of the mounting avail- 
able and integral with the tube and PPM structure. Under environmental conditions nor- 
mally encountered in military equipments, additional cooling will not be required. 


Cathode: The heater voltage should be maintained within + 5 per cent of the rated value 
of 6.3 volts if variations in performance are to be minimized and best tube life obtained. 


Helix: The helix, collector and anode are internally connected to the tube body and are 
operated at the same potential. Therefore, it is often convenient to operate these elements 


at chassis potential, with the cathode and focus electrode at appropriate negative poten- 
tials. The cathode potential should be maintained within + 1% to insure proper operation. 


Focus Electrode: The focus electrode power supply must be regulated within + 2 per cent 
to minimize variations in performance. 


Special Applications: For any additional information concerning this tube or its applica- 
tion, write to Microwave Product Manager, Eitel-McCullough, Inc., San Carlos, California. 


ENVIRONMENTAL 


The EM-1011 conforms generally with MIL-E-5272C, “Environmental Testing, Aeronautical 


and Associated Equipment, General Specification for,’” and MIL-E-5400, “Electronic Equip- 
ment, Aircraft, General Specification for,” Class Il. 


Vibration: 10 g to 2000 cps (Curve A of Proc. XII, MIL-E-5272C) 
Shock: 25g, 11 + 1 ms 


Acceleration: Sustained, 25 g's 
Temperature: —54°C to + 85°C 


Altitude: 70,000 ft. 


NOTE: This data should not be used for final equipment design. 
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EM-1011 TYPICAL OPERATING CHARACTERISTICS 


ANODE VOLTAGE 2550 Vdc FOCUS VOLTAGE —30 Vdc 
CATHODE CURRENT 28 mAdc FILAMENT VOLTAGE 6.3 Vac 
50 


SMALL SIGNAL GAIN 


GAIN db 
bh 
oO 


FREQUENCY Gc 


ae ee ae 

ae re] Si NLS ey ae 

4 5 6 7 8 
FREQUENCY Gc 


OUTPUT watts 


INPUT TO SATURATE 


INPUT dbm 


ie ee ee TANGENTIAL SENSITIVITY. 
c= serie ae 


4 a 6 7 8 


ao 
Aa 


(INPUT dbm 
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o o 


OUTPUT dbm 


INPUT dbm INPUT dbm 
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EM-1011 


CONNECTIONS 


1. HEATER —BROWN 
2. CATHODE HEATER—YELLOW 


1.275 Nom. 
3. FOCUS ELECTRODE —GREEN 


4. BODY GROUND _ —-BLACK 


1177 Nom. 
10%6 Nom. 


TENTATIVE DATA 


EM-1015 


TRAVELING WAVE TUBE 
4.0 to 8.0 Ge. 
3 Watts Min. 

60 db Gain 


TENTATIVE DATA FOR EIMAC EM-1015 TRAVELING WAVE TUBE 


The Eimac EM-1015 is a very rugged, light weight power amplifier 
traveling wave tube designed to operate under severe environmental 
extremes of shock, vibration, altitude and temperatures. The EM-1015 
utilizes ceramic and metal construction and is focused by a fully tem- 
perature-compensated periodic permanent magnet array. This tube will 
provide a minimum output power of 3 watts CW over the frequency 
range of 4.0 to 8.0 Ge with a nominal small signal gain of 60 db. 


The integral heat sink/mounting flange allows operation to ambient temperatures 
of + 85°C without additional cooling. Flexible leads provide electrical connections to the 


tube. 
GENERAL CHARACTERISTICS 
ELECTRICAL 
; Cathode: Unipotential, oxide coated 
@ Minimum Heating Time ; 60 seconds 
Hee ty Older = an eere ee ee 6.3 volts 
Current. 0.6 amperes 
Noise Figure. 5 eon : “ es ole. 25 to 34 decibels 
Minimum Tangential Sensitivity (Broadband) . —50 dbm 
Minimum Saturated Output Power. , 3 watts 
Frequency Range. ; 4.0 to 8.0 gigacycles 
Input and Output Impedance. wae te 50 ohms nominal 
MECHANICAL 
Operating Position. hit Re Soe Any 
RF Input Coupling : : Type N Female Coaxial Fitting 
RF Output Coupling . . . . . «~~. ~~ Type N Female Coaxial Fitting 
Focusing ; ; Periodic Permanent Magnet 
Cooling el Mike ce anon aS> Wek -5 Sf 2 Passive Heat Sink 
Maximum Overall Dimensions . : a he See Outline Drawing 
Net Weight (Including Magnets) . .  .  . 4.5 Pounds 


MAXIMUM RATINGS 


D-C BEAM VOLTAGE* ; : ; 2600 VOLTS 
p-G- FOCUS ELEGTRODE VOLTAGE:* 
NEGATIVE WITH RESPECT TO CATHODE . : é BOGVOLTS 
D-C CATHODE CURRENT . ; ; ‘ ; 40 MILLIAMPERES 
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— fm} EM-1015 


TYPICAL OPERATING CHARACTERISTICS 


Frequency A. TO aah 4.0 to 8.0 gigacycles 
Minimum Output Power . 3.0 watts 

Small Signal Gain. ; : ; 7 ae ; 60 decibels 
DEGRIBECITGVONCOEH, vere’ aul mew Le aa Mani keene 2550 volts 

Dae Meat hoceuxcdnrenite me aeted) Wie 11 bey ul Maturation VME Mies 35 milliamperes 
D-C Focus Electrode Voltage* . ; ; —40 volts 
D-Giboousmeectrode Current: | i "ie Gail eaeall vines 0 milliamperes 


*All voltages referred to cathode. 


APPLICATION 


Cooling: The EM-1015 is designed to be heat sink cooled by means of the mounting avail- 
able and integral with the tube and PPM structure. Under environmental conditions nor- 
mally encountered in military equipments, additional cooling will not be required. 


Cathode: The heater voltage should be maintained within + 5 per cent of the rated value 
of 6.3 volts if variations-in performance are to be minimized and best tube life obtained. 


Helix: The helix, collector and anode are internally connected to the tube body and are 
operated at the same potential. Therefore, it is often convenient to operate these elements 
at chassis potential, with the cathode and focus electrode at appropriate negative poten- 
tials. The cathode potential should be maintained within + 1% to insure proper operation. 


Focus Electrode: The focus electrode power supply must be regulated within -- 2 per cent 
to minimize variations in performance. 


Special Applications: For any additional information concerning this tube or its applica- 
tion, write to Microwave Product Manager, Eitel-McCullough, Inc., San Carlos, California. 


ENVIRONMENTAL 
The EM-1015 conforms generally with MIL-E-5272C, “Environmental Testing, Aeronautical 


and Associated Equipment, General Specification for,” and MIL-E-5400, ‘Electronic Equip- 
ment, Aircraft, General Specification for,’” Class Il. 

Vibration: 10 g to 2000 cps (Curve A of Proc. XII, MIL-E-5272C) 

Shock: 25g, 11 + 1 ms 

Acceleration: Sustained, 25 g's 

Temperature: —54°C to + 85°C 

Altitude: 70,000 ft. 


NOTE: This data should not be used for final equipment design. 


® 


GAIN db 


\ 


INPUT dbm INPUT dbm OUTPUT watts 
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EM-1015 TYPICAL OPERATING CHARACTERISTICS 


ANODE VOLTAGE 2550 Vdc FOCUS VOLTAGE —40 Vdc 
CATHODE CURRENT 35 mAdc FILAMENT VOLTAGE 6:39 V 
80 


70 


F eeeantit ell. eh eae mec 
ce ee ee 


4 5 6 7 8 
FREQUENCY Gc 


SSS. SATURATED OUTPUT POWER 
4 <) 6 7 8 
FREQUENCY Gc 


INPUT TO SATURATE 


BROADBAND TANGENTIAL SENSITIVITY 
—60 roman uel 
74 5 6 4 8 


INPUT dbm INPUT dbm 
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CONNECTIONS 


EM-1015 


1. HEATER —BROWN 
2. CATHODE HEATER—YELLOW 1.275 Nom. 
3. FOCUS ELECTRODE —GREEN 
4. BODY GROUND _ —-BLACK 


16%/6 Max. 


1534 Max. 


e 


Y 


TENTATIVE DATA 


EM-1016 


TRAVELING WAVE TUBE 
4.0 to 8.0 Ge. 
3 Watts Min. 

30 db Gain 


TENTATIVE DATA FOR EIMAC EM-1016 TRAVELING WAVE TUBE 


The Eimac EM-1016 is an intermediate-power traveling wave tube 
amplifier designed to operate in the 4.0 to 8.0 Gc frequency range. 
The EM-1016 will provide a minimum saturated power output of 3 
watts over this frequency range with a nominal small signal gain of 


30 db. 


The EM-1016 features rugged ceramic and metal construction and focusing is pro- 
vided by built-in periodic permanent magnets. These magnets are fully temperature com- 
pensated to allow operation from —55°C to + 85°C. No additional cooling is required at 
these temperatures due to the integral heat sink/mounting flange supplied with the tube. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Cathode: Unipotential, oxide coated 
Minimum Heating Time . . woot 60 seconds 
sekote Cele 2 Ue ifete (stu on Meet) vol poy Sats eae 6.3 volts 
Current. : é : 0.6 amperes 
Noise Figure. ee DE cnn es 25 to 34 decibels 
Minimum Tangential Sensitivity (Broadband) . —50 dbm 
Minimum Saturated Output Power. : 3 watts 
Frequency Range... ee ee aT 4.0 to 8.0 gigacycles 
pu Onan@UIDUTImpedOnco mime |i) eet) 50 ohms nominal 
MECHANICAL 
Operating Position Any 
Rien PUI GCOUDIING Aine | hs 1) iwemese ert enw eelype N,Eemale Coaxial biting 
Re CU PUIG OUDIING sg lor) ome) a F Type tN: Female Coaxial Fitting 
Focusing Lo BS pluie Steet PCy at omen a ae ae Periodic Permanent Magnet 
Sele Netshow hs Ay Sener We 1 ee ; Passive Heat Sink 
Maximum Overall Dimensions .  . .  . See Outline Drawing 
Net Weight (Including Magnets) . . . . 2.5 Pounds 
MAXIMUM RATINGS 
D-C BEAM VOLTAGE* rat aM PAM te an ee 2600 VOLTS 
D-C FOCUS ELECTRODE VOLTAGE:* 
NEGATIVE WITH RESPECT TO’GATHODE  . ° . . 50 VOLTS 
eee AL OULACURREN Tamemer swan Dar) ae beter igri 40 MILLIAMPERES 
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— fn EM-1016 


TYPICAL OPERATING CHARACTERISTICS 


ERECQUERC VENTRAL eu ON rs” pase pew a.” Pet ote ee 4.0 to 8.0 gigacycles 
Minimum Output Power. : : : : 3.0 watts 

Seatel(h irelpicleM Ofelia ea os er, eee ce ie 30 decibels 
PPOmBecmeVOltddesy 10. item imcty hoch 2 hea) Jr ee amee 2550 volts 
DeGhGainode: CUED Ti a mah ee aA ee Miles 0 Sere cae 35 milliamperes 
DeGaFocusaclectrode Voltages) ) 2) )2 e  e —40 volts 
DeGyFocussclectrode:. Current; Rieaipa tr. @ 2ht sea ee O milliamperes 


*All voltages referred to cathode. 


APPLICATION 


Cooling: The EM-1016 is designed to be heat sink cooled by means of the mounting avail- 
able and integral with the tube and PPM structure. Under environmental conditions nor- 
mally encountered in military equipments, additional cooling will not be required. 


Cathode: The heater voltage should be maintained within + 5 per cent of the rated value 
of 6.3 volts if variations in performance are to be minimized and best tube life obtained. 

Helix: The helix, collector and anode are internally connected to the tube body and are 
operated at the same potential. Therefore, it is often convenient to operate these elements 
at chassis potential, with the cathode and focus electrode at appropriate negative poten- 


tials. The cathode potential should be maintained within + 1% to insure proper operation. 


Focus Electrode: The focus electrode power supply must be regulated within + 2 per cent 
to minimize variations in performance. 


Special Applications: For any additional information concerning this tube or its applica- 
tion, write to Microwave Product Manager, Eitel-McCullough, Inc., San Carlos, California. 


ENVIRONMENTAL 
The EM-1016 conforms generally with MIL-E-5272C, “Environmental Testing, Aeronautical 


and Associated Equipment, General Specification for,” and MIL-E-5400, “Electronic Equip- 
ment, Aircraft, General Specification for,’’ Class II. 

Vibration: 10 g to 2000 cps (Curve A of Proc. XII, MIL-E-5272C) 

Shock: 25g, 11 + 1 ms 

Acceleration: Sustained, 25 g's 

Temperature: —54°C to + 85°C 

Altitude: 70,000 ft. 


NOTE: This data should not be used for final equipment design. 
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EM-1016 TYPICAL OPERATING CHARACTERISTICS 


ANODE VOLTAGE 2550 seVde FOCUS VOLTAGE —40 Vde 
CATHODE CURRENT 35 mAdc FILAMENT VOLTAGE 6.3 V 
50 


SMALL SIGNAL GAIN 


9] 
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FREQUENCY Gc 


a ee SATURATED OUTPUT POWER 


4 5 6 7 8 


OUTPUT watts 


INPUT TO SATURATE 


INPUT dbm 


INPUT dbm 


FREQUENCY Gc 


40 


30 


OUTPUT dbm 


20 


INPUT dbm INPUT dbm 
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EM-1016 


CONNECTIONS 


= 


Ie HEATER = BROWN 


2. CATHODE HEATER—YELLOW 1.275 Nom. 


. FOCUS ELECTRODE —GREEN 


bh JW |N 


4. BODY GROUND __—BLACK 250 Nom 


11” Nom. 


1076 Nom. 


TENTATIVE DATA 


X-1021 TWT 


4.0-8.0 GC 
40 db Gain 


TENTATIVE DATA FOR EIMAC X-1021 TRAVELING WAVE TUBE 


The Eimac X-1021 is a C-Band, ruggedized, light weight power 
amplifier traveling wave tube designed to operate under severe en- 
vironmental extremes of shock, vibration, altitude and temperatures. 
The X-1021 utilizes ceramic and metal construction and is focused by 
a fully temperature-compensated periodic permanent magnet array. 
This tube will provide a minimum output power of 10 watts and 40 db 
gain over the frequency range of 4.0 to 8.0 Gc. 


APPLICATIONS 


The all ceramic-metal design coupled with a temperature compensated periodic per- 
manent magnet array enables the X-1021 to perform under adverse environmental con- 
ditions while heat sink cooling provides an improved form factor for equipment design, 
making it an excellent choice for power amplification in augmentation or ECM systems 
in high performance aircraft, rocket or missile applications. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Cathode. Unipotential, dispenser type 
MIDI OU EMeGniGentiG las we 120 seconds 
ReOlCh mee OUCO Chem ee nies ttre te ey 6.3 volts 
Ue ten ee may. ee he a. ORAS ees 1.2 amperes 
Nisisesrigure need be TNA. manittriog 2 > Ul cue 35 decibels 
Minimum Saturated Output Power . . . . . .) 10 watts 
Ninimunnociordicd GCM eh Ss PM oy wi, 40 db 
Frequency Range gate 4.0 to 8.0 gigacycles 
PUION CA UIDULEIMDECACHCES ilies 5.4) bore -alaaubhe 50 ohms nominal 
MECHANICAL 
SPEVCUG OsiOl a aunt esky RIE SINE oA 
ReinpUmeouplIngs ow 1. enemy wee meevne N' Female Coaxial Fitting 
PPO UIDEMCOUDING gS ea ie es Type N.Femadle Coaxicil. kitting 
FOCUSING sa Wiis sort awe) Shi teiys) ee, ae PeplocdiciPermanentdidonet 
GOOlingmnmev in... ssl. cbe bh OBA. a hledt Sinkianddor Forced Als 
Maximum Overall Dimensions . . . . . =. . See Outline Drawing 
Net Weight (Including Magnets) . . . . . . 3.5 Pounds 


Effective 1 August 1962 


— SbF x.100 


MAXIMUM RATINGS 


D-C Beam Voltage* .. yah penny pte tiger gies ogo ergometer DO) Ora VOLES 
D-C Focus Electrode Voltage”: 
Negative with respect to cathode 


(a) For CW Operation ah Sata Saale ae 40 volts 
(b) For maximum current control . . . . . . . . 400 volts 
ee COTOCE GULCH Habe ic.ai titel iii iit enantio Aare reo fat 90 milliamperes 


TYPICAL OPERATING CHARACTERISTICS 


Frequency . . WY hie FORTE GRE THR ORT Ta eran 14 Or loeg, Orgigacy cites 
Minimum Output Power. PT ha eg ctr th ele Sah in 10 watts 
Minimumpooturated: cin = yn een ng AO decibels 
D-CsBeamaVolicidetis cite tiscmaat Ea aeeeene med ioul otek tal 2850 volts 
D:@.Gathode.Currentey eabvnty snycPuaee 4 PE ei eee 80 milliamperes 
DGurocuss Electrodes Voltngqe™ i nixmarinasts eee ae —30 volts 

DG Focus Electrode Gurren. Wai cuss ails sihiiy ae ae 1.0 milliamperes 


* All voltages referred to cathode 


APPLICATION 


Cooling: The X-1021 is designed to be cooled by means of conduction to the mounting 
flange integral with the tube and PPM structure, or by forced air directed across the 
collector. Adequate cooling is determined when the envelope temperature is maintained 
below 250°F by thermocouple measurements at monitoring point indicated. 


Cathode: The heater voltage should be maintained within +5 percent of the rated value 
of 6.3 volts if variations in performance are to be minimized and best tube life obtained. 


HELIX: The helix, collector and anode are internally connected to the tube body and are op- 
erated at the same potential. Therefore, it is often convenient to operate these elements at 
chassis potential, with the cathode and focus electrode at appropriate negative potentials. 


Focus Electrode: The focus electrode power supply must be regulated within +2 percent 
to minimize variations in performance. This electrode may be used as a cathode current 
control electrode, within the limits of the maximum ratings listed above. 


Special Applications: For any additional information concerning this tube or its application, 
write to Microwave Product Manager, Eitel-McCullough, Inc., San Carlos, California, 
Telephone LYtell 1-1451, Cable: EIMAC. 
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&3 EM 102I TYPICAL OPERATING CHARACTERISTICS 


HELIX VOLTAGE 2850 Vdc FOCUS VOLTAGE-30 Vde 
CATHODE CURRENT 80 mAdc FILAMENT 6.3V 


GAIN db 


OUTPUT WATTS 


OUTPUT dbm 


-30 -20 -10 O 10 
INPUT dbm 


a SmeF X-1021 
K/ 


Envelope Temperature 
Monitoring Point 


2-970 


CONNECTIONS 


|. HEATER -BROWN 1.890 
2. CATHODE HEATER —-YELLOW 
3. FOCUS ELECTRODE -GREEN 360 Mot 
4. BODY GROUND -BLACK 


1270 Max. 
Min. 


FS 


The Eimac EM-1025 now offers performance over a frequency 
range that previously required two or more tubes to duplicate, provid- 
ing 1 watt saturated power output from 4.0 to 12.0 gigacycles with 
40 db gain! This tube is focused by light weight, periodic permanent 
magnets and utilizes proven ceramic and metal construction to insure 
reliable operation over a wide range of environments. The integral 
heat sink/mounting flange allows operation to + 85°C without addi- 


tional cooling. 


APPLICATIONS: 


TENTATIVE DATA FOR EIMAC EM-1025 TRAVELING WAVE TUBE 


TENTATIVE DATA 


EM-1025 


TRAVELING WAVE TUBE 
4.0 to 12.0 Ge. 
1 Watt Min. 
40 db Gain 


Wide bandwidth, high power output and high gain make the EM-1025 ideally suited 
for signal generators, power amplifier units or any application where these characteristics 
are required. In addition, the tube can be adapted to frequency-multiplier applications. 


® GENERAL CHARACTERISTICS 


ELECTRICAL 


Cathode: Unipotential, oxide coated 
Minimum Heating Time 
Heater: Voltage 
Current 
Noise Figure 
Minimum Tangential Sensitivity (Broadband) 
Minimum Saturated Output Power 
Frequency Range 
Input and Output Impedance 


MECHANICAL 


Operating Position 

RF Input Coupling 

RF Output Coupling 

Focusing : ; 

Cooling ; 
Maximum Overall Dimensions 
Net Weight (Including Magnets) 
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seconds 
volts 
amperes 
decibels 
dbm 


1 watt 


40510" 12,0 
50 


Any 
Type N Female 
Type N Female 


gigacycles 
ohms nominal 


Coaxial Fitting 
Coaxial Fitting 


Periodic Permanent Magnet 
Passive Heat Sink 


See Outline 
4.5 Pounds 


Drawing 


— Sn —M-1025 


MAXIMUM RATINGS 


D-C BEAM VOLTAGE* ¢ : : 3000 VOLTS 
D-C FOCUS ELECTRODE VOLTAGE: * 
NEGATIVE WITH RESPECT TO CATHODE .. 40 VOLTS 
D-C CATHODE CURRENT . : ; : 25 MILLIAMPERES 


TYPICAL OPERATING CHARACTERIST!ICS 


Frequency VIR Veen) Sete) eee tee RO fe A Ota 2 eG y cles 
Minimum Output Power. ; ; ; ; 1.0 watt 

Smo Sapam Gain at S| fol) hon ee ee ye AO decibels 
D-C Beam Voltage* . oy ic a ; 2900 volts 

DC CoMode Anunren bee a suc abal AMI es|8 ae 23 milliamperes 
D-C Focus Electrode Voltage* . ; —30 volts 

ba whocus rlecttoae Currentaiie) “J yeuae co OM 0 milliamperes 


*All voltages referred to cathode. 


APPLICATION 


Cooling: The EM-1025 is designed to be heat sink cooled by means of the mounting avail- 
able and integral with the tube and PPM structure. Under environmental conditions nor- 
mally encountered in military equipments, additional cooling will not be required. 


Cathode: The heater voltage should be maintained within + 5 per cent of the rated value 
of 6.3 volts if variations in performance are to be minimized and best tube life obtained. 


Helix: The helix, collector and anode are internally connected to the tube body and are 
operated at the same potential. Therefore, it is often convenient to operate these elements 
at chassis potential, with the cathode and focus electrode at appropriate negative poten- 
tials. The cathode potential should be maintained within + 1% to insure proper operation. 


Focus Electrode: The focus electrode power supply must be regulated within + 2 per cent 
to minimize variations in performance. 


Special Applications: For any additional information concerning this tube or its applica- 
tion, write to Microwave Product Manager, Eitel-McCullough, Inc., San Carlos, California. 


ENVIRONMENTAL 

The EM-1025 conforms generally with MIL-E-5272C, ‘Environmental Testing, Aeronautical 
and Associated Equipment, General Specification for,” and MIL-E-5400, ‘Electronic Equip- 
ment, Aircraft, General Specification for,’ Class Il. 

Vibration: 10 g to 2000 cps (Curve A of Proc. XII, MIL-E-5272C) 

Shock: 25g, 11 + 1 ms 

Acceleration: Sustained, 25 g's 

Temperature: —54°C to + 85°C 

Altitude: 70,000 ft. 

NOTE: This data should not be used for final equipment design. 
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EM-1025 TYPICAL OPERATING CHARACTERISTICS 
ANODE VOLTAGE 2900 Vdc FOCUS VOLTAGE -30 Vdc 


CATHODE CURRENT 23 mAdc FILAMENT VOLTAGE 6.3 V 
80 
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CONNECTIONS 


1. HEATER —BROWN 


Ee Go 


. CATHODE HEATER—YELLOW 
. FOCUS ELECTRODE —-GREEN 
. BODY GROUND —BLACK 


16%6 Max. 


15 3/4, Max. 


EM-1025 


1.275 Nom. 


The Eimac EM-1030 is a broadband, high gain traveling wave 
amplifier designed to operate in the frequency range of 7.0 to 11.0 Gc 
with a minimum saturated power output of 5 watts. Rugged metal- 
ceramic construction permits operation at high ambient temperatures 
and under severe environmental extremes of shock, vibration and 


altitude. 


Focusing is provided by light weight, periodic perma 


TENTATIVE DATA FOR EIMAC EM-1030 TRAVELING WAVE TUBE 


TENTATIVE DATA 


EM-1030 


TRAVELING WAVE TUBE 
7.0 to 11.0 Ge. 
5 Watts Min. 
60 db Gain 


nent magnets which are fully 


temperature-compensated to allow operation from —55 to + 85°C. The integral heat 
sink/mounting flange permits this high temperature operation without additional cool- 


ing required for most applications. 


APPLICATIONS: 


Wide bandwidth, high power output and very high gain make the EM-1030 an ideal 
choice for radar augmentation or ECM applications in high performance aircraft or mis- 


sile systems. 


GENERAL CHARACTERISTICS 
ELECTRICAL 


Cathode: Unipotential, oxide coated 
Minimum Heating Time 
Heater: Voltage 
Current 
Noise Figure. 
Minimum Tangential Sensitivity eroacend) 
Minimum Saturated Output Power 
Frequency Range 
Input and Output Impedance 


MECHANICAL 

Operating Position 

RF Input Coupling 

RF Output Coupling 

Focusing 

Cooling 
Maximum Overall Dimensions 
Net Weight (Including Magnets) 
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60 seconds 
Oso uvols 
0.6 amperes 
25 to 34 decibels 
—50 dbm 
5 watts 
7.0 to 11.0 gigacycles 
50 ohms nominal 


Any 
Type N Female Coaxial Fitting 
Type N Female Coaxial Fitting 
Periodic Permanent Magnet 
Passive Heat Sink 
See Outline Drawing 
4.5 Pounds 


— fn} EM-1030 


MAXIMUM RATINGS 


D-C BEAM VOLTAGE* ’ ; 3400 VOLTS 
D-C FOCUS ELECTRODE VOLTAGE: - 
NEGATIVE WITH RESPECT TO CATHODE .. 40 VOLTS 
D-C CATHODE CURRENT  . , ; : 40 MILLIAMPERES 


TYPICAL OPERATING CHARACTERISTICS 


Frequency ; é 7.0 to 11.0 gigacycles 
Minimum Output Power ; 5.0 watts 

Small sSional( Gaim aictitat Weer ae it,” eerie ee 60 decibels 
BC" BecmeVvoncgef fr) ety a ouaiaate aes eaten 3350 volts 
PeeeCothiouesCURer ia) 08 le) ote ee or ke 34 milliamperes 
D-CerocuseclectrodemVOtoge. Gece y Neen ne heer, —30 volts 

D-G \FocustElectrode! Current. 29 7 ee = a 7 O milliamperes 


*All voltages referred to cathode. 


APPLICATION 


Cooling: The EM-1030 is designed to be heat sink cooled by means of the mounting avail- 
able and integral with the tube and PPM structure. Under environmental conditions nor- 
mally encountered in military equipments, additional cooling will not be required. 


Cathode: The heater voltage should be maintained within ++ 5 per cent of the rated value 
of 6.3 volts if variations in “performance are to be minimized and best tube life obtained. 


Helix: The helix, collector and anode are internally connected to the tube body and are 
operated at the same potential. Therefore, it is often convenient to operate these elements 
at chassis potential, with the cathode and focus electrode at appropriate negative poten- 
tials. The cathode potential should be maintained within + 1% to insure proper operation. 


Focus Electrode: The focus electrode power supply must be regulated within + 2 per cent 
to minimize variations in performance. 


Special Applications: For any additional information concerning this tube or its applica- 
tion, write to Microwave Product Manager, Eitel-McCullough, Inc., San Carlos, California. 


ENVIRONMENTAL 


The EM-1030 conforms generally with MIL-E-5272C, ‘Environmental Testing, Aeronautical 
and Associated Equipment, General Specification for,” and MIL-E-5400, ‘Electronic Equip- 
ment, Aircraft, General Specification for,” Class Il. 

Vibration: 10 g to 2000 cps (Curve A of Proc. XII, MIL-E-5272C) 

Shock: 25g, 11 + 1 ms 

Acceleration: Sustained, 25 g's 

Temperature: —54°C to + 85°C 

Altitude: 70,000 ft. 


NOTE: This data should not be used for final equipment design. 
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EM-1030 TYPICAL OPERATING CHARACTERISTICS 


ANODE VOLTAGE 3350 Vde FOCUS VOLTAGE ~30 Vdc 
CATHODE CURRENT 34 mAdc FILAMENT VOLTAGE OngnV. 
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CONNECTIONS 


] 


2 
3 
4 


. HEATER —BROWN 
. CATHODE HEATER—YELLOW 
. FOCUS ELECTRODE —GREEN 
_ BODY GROUND — BLACK 


16% 6 Max. 


15°, Max: 


EM-1030 


1.275 Nom. 


aie 


214, Nom. 
16 Nom. 


The Eimac EM-1031 is a very rugged, light weight power-amplifier 
traveling wave tube designed to operate under severe environmental 
extremes of shock, vibration, altitude and temperature. The EM-1031 
utilizes ceramic and metal construction and is focused by a fully tem- 
perature-compensated periodic permanent magnet array. This tube will 
provide a minimum output power of 5 watts CW over the frequency 
range of 7.0 to 11.0 Ge with a nominal small signal gain of 30 db. 


TENTATIVE DATA FOR EIMAC EM-1031 TRAVELING WAVE TUBE 


TENTATIVE DATA 


EM-1031 


TRAVELING WAVE TUBE 
7.0 to 11.0 Ge. 
5 Watts Min. 
30 db Gain 


The integral heat sink ‘mounting flange allows operation to ambient temperatures 
of + 85°C without additional cooling. Flexible leads provide electrical connections to the 
tube. The integral heat sink/mounting flange permits this high temperature operation 


without additional cooling required for most applications. 


APPLICATIONS: 


Wide bandwidth, high power output and high gain make the EM-1031 ideally suited 
r) for radar augmentation or ECM applications in high performance aircraft or missile 


systems. 


GENERAL CHARACTERISTICS 


ELECTRICAL 


Cathode: Unipotential, oxide coated 
Minimum Heating Time 
Heater: Voltage 
Current 
Noise Figure ; ' : 
Minimum Tangential Sensitivity (Broadband) 
Minimum Saturated Output Power 
Frequency Range. : 
Input and Output Impedance 


MECHANICAL 


Operating Position 

RF Input Coupling 

RF Output Coupling 

Focusing 

Cooling “lc cae 
Maximum Overall Dimensions . 
Net Weight (Including Magnets) 
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60 seconds 
6.3 volts 
0.6 amperes 
25 to 34 decibels 
—50 dbm 
5 watts 
7.0 to 11.0 gigacycles 
50 ohms nominal 


Any 
Type N Female Coaxial Fitting 
Type N Female Coaxial Fitting 
Periodic Permanent Magnet 
Passive Heat Sink 
See Outline Drawing 
4.5 Pounds 


— fF EM-1031 


MAXIMUM RATINGS 


D-C BEAM VOLTAGE* a RM ee 40 La, 3400 VOLTS 
D-C FOCUS ELECTRODE VOLTAGE: i 
NEGATIVE WITH RESPECT TO CATHODE . . . 40 VOLTS 
Dar CATH @OCT CURRENT ee.) lhe) a eo. er 40 MILLIAMPERES 


TYPICAL OPERATING CHARACTERISTICS 


Frequency... fle Le eet Met: enn O ms LhOmOIGCGy cles 
Minimum Output Power : 5.0 watts 

Small Signal Gdainwnactivns eavercocbey Sete 30 decibels 
BEG Ns Tolaghy Vholhiels (habe re UD We LEE EO woeteueng, 3350 volts 
D-CrCothoge) Gurrentar (ger crs. len eee eee 34 milliamperes 
D-C Focus lectradepVoliagetsvb Wo eew 2 pene —30 volts 

D-G Focus ElectrodeaGurrentiien locdia omen 0 milliamperes 


*All voltages referred to cathode. 


APPLICATION 


Cooling: The EM-1031 is designed to be heat sink cooled by means of the mounting avail- 
able and integral with the tube and PPM structure. Under environmental conditions nor- 
mally encountered in military equipments, additional cooling will not be required. 


Cathode: The heater voltage should be maintained within + 5 per cent of the rated value 
of 6.3 volts if variations in performance are to be minimized and best tube life obtained. 


Helix: The helix, collector and anode are internally connected to the tube body and are 
operated at the same potential. Therefore, it is often convenient to operate these elements 
at chassis potential, with the cathode and focus electrode at appropriate negative poten- 
tials. The cathode potential should be maintained within + 1% to insure proper operation. 


Focus Electrode: The focus electrode power supply must be regulated within + 2 per cent 
to minimize variations in performance. 


Special Applications: For any additional information concerning this tube or its applica- 
tion, write to Microwave Product Manager, Eitel-McCullough, Inc., San Carlos, California. 


The EM-1031 conforms generally with MIL-E-5272C, ‘Environmental Testing, Aeronautical 
and Associated Equipment, General Specification for,’” and MIL-E-5400, ‘Electronic Equip- 
ment, Aircraft, General Specification for,” Class II. 


Vibration: 10 g to 2000 cps (Curve A of Proc. XII, MIL-E-5272C) 
Shock: 25g, 11 + 1 ms 

Acceleration: Sustained, 25 g's 

Temperature: —54°C to + 85°C 

Altitude: 70,000 ft. 

NOTE: This data should not be used for final equipment design. 
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EM-1031 TYPICAL OPERATING CHARACTERISTICS 
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CONNECTIONS 


1. HEATER —BROWN 
2. CATHODE HEATER—YELLOW OT SiNom, 
3. FOCUS ELECTRODE —GREEN 
4. BODY GROUND —BLACK 


.250 Nom. 


ett 21%, Nom. 


1Vie Nom. 


11” Nom. 


1076 Nom. 


TENTATIVE DATA 


EM-1045 


TRAVELING WAVE TUBE 
8.0 to 12.0 Ge. 
1 Watt Min. 
60 db Gain 


TENTATIVE DATA FOR EIMAC EM-1045 TRAVELING WAVE TUBE 


The Eimac EM-1045 is a broadband, high gain traveling wave 
amplifier designed to operate in the frequency range of 8.0 to 12.0 Gc 
with a nominal saturated power output of 1 watt. Rugged metal- 
ceramic construction permits operation at high extremes of shock, vi- 
bration and altitude. 


Focusing is provided by light weight, periodic permanent magnets which are fully 
temperature-compensated to allow operation from —55°C to + 85°C. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Cathode: Unipotential, oxide coated 
o Minimum Heating Time . .  . . 60 seconds 
Sie TiStemtwalce)} fefeisay Oy a ae cr 6.3 volts 
Current. ; 0.6 amperes 
Noise Figure. rae: 25 to 34 decibels 
Minimum Tangential Sensitivity (Broadband) rie —50 dbm 
Minimum Saturated Output Power .  .  . .. 1 watt 
Frequency Range 8.0 to 12.0 gigacycles 
Input and Output Impedance eS ee 50 ohms nominal 
MECHANICAL 
Operating Position ; : ; ; Any 


RF Input Coupling 

RF Output Coupling 

Focusing 

Cooling 
Maximum Ovarain Dimensions 
Net Weight (Including Magnets) 


MAXIMUM RATINGS 


D-C BEAM VOLTAGE* 

D-C FOCUS ELECTRODE VOLTAGE* 
NEGATIVE WITH RESPECT TO CATHODE 

D-C CATHODE CURRENT 
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Type N Female Coaxial Fitting 
Type N Female Coaxial Fitting 
Periodic Permanent Magnet 
Passive Heat Sink 
See Outline Drawing 
4.5 Pounds 


3000 VOLTS 


40 VOLTS 
25 MILLIAMPERES 


— fre} EM-1045 


TYPICAL OPERATING CHARACTERISTICS 


Frequency oye t , 8.0 to 12.0 gigacycles 
Minimum Output Power . ; ile, ath : 1.0 watt 

Sanpalle “Si elefe | PS Tel |e Ween Oe mci epee. Hanke akan ream 60 decibels 
D-C Beam Voltage* . mera erie yoke : 2950 volts 
D-@aGathodexGurrent vo 4 weiss || Le he bate 2 23 milliamperes 
D-C Focus Electrode Voltage . ; —30 volts 

D-C Focusptlectrode: Eurrenty s:yweeeyAet pmhr dom O milliamperes 


*All voltages referred to cathode. 


APPLICATION 


Cooling: The EM-1045 is designed to be heat sink cooled by means of the mounting avail- 
able and integral with the tube and PPM structure. Under environmental conditions nor- 
mally encountered in military equipments, additional cooling will not be required. 


Cathode: The heater voltage should be maintained within + 5 per cent of the rated value 
of 6.3 volts if variations in performance are to be minimized and best tube life obtained. 
Helix: The helix, collector and anode are internally connected to the tube body and are 
operated at the same potential. Therefore, it is often convenient to operate these elements 
at chassis potential, with the cathode and focus electrode at appropriate negative poten- 


tials. The cathode potential should be maintained within + 1% to insure proper operation. 


Focus Electrode: The focus electrode power supply must be regulated within + 2 per cent 
to minimize variations in performance. 


Special Applications: For any additional information concerning this tube or its applica- 
tion, write to Microwave Product Manager, Eitel-McCullough, Inc., San Carlos, California. 


ENVIRONMENTAL 
The EM-1045 conforms generally with MIL-E-5272C, “Environmental Testing, Areonautical 


and Associated Equipment, General Specification for,” and MIL-E-5400, “Electronic Equip- 
ment, Aircraft, General Specification for,”’ Class Il. 

Vibration: 10 g to 2000 cps (Curve A of Proc. XII, MIL-E-5272C) 

Shock: 25g, 11 + 1 ms 

Acceleration: Sustained, 25 g's 

Temperature: —54°C to + 85°C 

Altitude: 70,000 ft. 


NOTE: This data should not be used for final equipment design. 
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EM-1045 TYPICAL OPERATING CHARACTERISTICS 


ANODE VOLTAGE 2950 Vdc FOCUS VOLTAGE —30 Vdc 
CATHODE CURENT 23 mAdc FILAMENT VOLTAGE 6.3 Vac 
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CONNECTIONS 

1. HEATER —BROWN 
. FOCUS ELECTRODE —GREEN 
. BODY GROUND — BLACK 


2. CATHODE HEATER—YELLOW 1.275 Nom. 


EM-1045 


214, Nom. 


146 Nom. 


16%6 Max. 


1534, Max. 


TENTATIVE DATA 


EM-1046 


TRAVELING WAVE TUBE 
8.0 to 12.0 Ge. 
1 Watt Min. 
30 db Gain 


TENTATIVE DATA FOR EIMAC EM-1046 TRAVELING WAVE TUBE 


The Eimac EM-1046 is a ruggedized, ceramic and metal, periodic 
permanent magnet focused, power-amplifier traveling wave tube. 
It is capable of delivering a minimum CW output power of 1 watt 
throughout the frequency range of 8.0 to 12.0 gigacycles with a nomi- 
nal small signal gain of 30 decibels. The EM-1046 is designed to oper- 
ate under severe environmental extremes of shock, vibration, tem- 
perature and altitude such as encountered in airborne applications. 


The use of temperature compensated permanent magnets allows the EM-1046 to be 


operated over a wide temperature range without degradation of performance. Flexible 
leads provide electrical connections to the tube. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
9 Cathode: Unipotential, oxide coated 
Minimumienectingmlme | sictiomse fs 60 seconds 
eater m GVoldder yal. 6 oY oa © a 6.3 volts 
Currents: ; ‘ 0.6 amperes 
Noise Figure. WAIT 25 to 34 decibels 
Minimum Tancenicl Sensitivity (Broadband) reads’ —50 dbm 
Minimum Saturated Output Power .  . .. 1 watt 
Frequency Range. ’ ; ; ; 8.0 to 12.0 gigacycles 
Input and Output Impedance Peers meiess ee 3 50 ohms nominal 
MECHANICAL 
Operating Position ; : Any 
RF Input Coupling . . . . . ~~. ~~. ~~ Type N Female Coaxial Fitting 
REO i OU iaCeOUD | iC mereeen aire" ee ot are Type N Female Coaxial Fitting 
Focusing , : Periodic Permanent Magnet 
Cooling . ; : Passive Heat Sink 
Maximum Overall Dimensions re Or eee en See Outline Drawing 
Net Weight (Including Magnets) . . . . 2.5 Pounds 


MAXIMUM RATINGS 


D-C BEAM VOLTAGE* , ; 3000 VOLTS 
D-C FOCUS ELECTRODE VOLTAGE* ; 
NEGATIVE WITH RESPECT TO CATHODE ; 40 VOLTS 
D-G .CATHODEr CURRENT vie... : ; 25 MILLIAMPERES 
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— fer% EM-1046 


TYPICAL OPERATING CHARACTERISTICS 


Frequency Wal? Ol” yy, OSs Ad eee, 1 be oamOr OeutOe Ine. OT CLociay clas 
Minimum Output Power — . ; 1.0 watt 
SmoleomndieGain® Sy > ernie ae OHS, 30 decibels 
Pee BeCIMRVONOOE. tse Osc athe Ne pou te 2950 volts 

D Geenoner Gurrentya: 4° weu ease yo) ae ee eae 23 milliamperes 
Beetecaussrlectrode Voliaqge’.; «5 ras) 4 = —30 volts 

Dem ocusstiectrode: Current ; 4. 0. . 2. pied 3 O milliamperes 


*All voltages referred to cathode. 


APPLICATION 


Cooling: The EM-1046 is designed to be heat sink cooled by means of the mounting avail- 
able and integral with the tube and PPM structure. Under environmental conditions nor- 
mally encountered in military equipments, additional cooling will not be required. 


Cathode: The heater voltage should be maintained within + 5 per cent of the rated value 
of 6.3 volts if variations in performance are to be minimized and best tube life obtained. 


Helix: The helix, collector and anode are internally connected to the tube body and are 
operated at the same potential. Therefore, it is often convenient to operate these elements 


at chassis potential, with the cathode and focus electrode at appropriate negative poten- 
tials. The cathode potential should be maintained within + 1% to insure proper operation. 


Focus Electrode: The focus electrode power supply must be regulated within - 2 per cent 
to minimize variations in performance. 


Special Applications: For any additional information concerning this tube or its applica- 
tion, write to Microwave Product Manager, Eitel-McCullough, Inc., San Carlos, California. 


ENVIRONMENTAL 
The EM-1046 conforms generally with MIL-E-5272C, ‘Environmental Testing, Areonautical 


and Associated Equipment, General Specification for,” and MIL-E-5400, “Electronic Equip- 
ment, Aircraft, General Specification for,” Class Il. 

Vibration: 10 g to 2000 cps (Curve A of Proc. XII, MIL-E-5272C) 

Shock: 25g, 11 + 1 ms 

Acceleration: Sustained, 25 g's 

Temperature: —54°C to + 85°C 

Altitude: 70,000 ft. 


NOTE: This data should not be used for final equipment design. 
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EM-1046 TYPICAL OPERATING CHARACTERISTICS 


ANODE VOLTAGE 2950 Vdc FOCUS VOLTAGE —30 Vdc 
CATHODE CURENT 23 mAdc FILAMENT VOLTAGE 6seViac 
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CONNECTIONS 


. HEATER 
CATHODE HEATER—YELLOW 
FOCUS ELECTRODE —GREEN 


BODY GROUND 


—BROWN 


—BLACK 


EM-1046 


1.275 Nom. 


.250 Nom. 


: fi) Sea ed 


j 16 Nom. 
er = 


an 


1177 Nom. 


107%6 Nom. 


TENTATIVE DATA | 


EM-1050 


TRAVELING WAVE TUBE 
8.0 to 12.0 Ge. 
3 Watts Min. 
60 db Gain 


TENTATIVE DATA FOR EIMAC EM-1050 TRAVELING WAVE TUBE 


The Eimac EM-1050 is an intermediate-power traveling wave tube 
amplifier designed to operate in the 8.0 to 12.0 Gc frequency range. 
The EM-1050 will provide a minimum saturated power output of 3 
watts over this frequency range with a nominal small signal gain 


of 60 db. 


The EM-1050 features rugged ceramic and metal construction and focusing is pro- 
vided by built-in periodic permanent magnets. These magnets are fully temperature com- 
pensated to allow operation from —55 to + 85°C. No additional cooling is required at 
these temperatures due to the integral heat sink /mounting flange supplied with the tube. 


GENERAL CHARACTERISTICS 


9 ELECTRICAL 
Cathode: Unipotential, oxide coated 
Minimum Heating Time .  .  . . 60 seconds 
Kteatendea\ clingesthlugers mo! fever 6 oer temersn @h: 6.3 volts 
Current. 0.6 amperes 
Noise Figure. ; 25 to 34 decibels 
Minimum Tangential Sensitivity (Broadband) ermrit —50 dbm 
Minimum Saturated Output Power .  .  .. 3 watts 
Frequency Range. ; 8.0 to 12.0 gigacycles 
Input and Output Impedance peace oer nacre Ee: 3 50 ohms nominal 
MECHANICAL 
Syeeisiige) SeSiteis Weel ae ae a Any 
RF Input Coupling Type N Female Coaxial Fitting 
RF Output Coupling . , Type N Female Coaxial Fitting 
Focusing rae le PS GAL Seow (rh! Oe Periodic Permanent Magnet 
COOURG ease) Ls -. We ore ns Passive Heat Sink 
Maximum Overall: Dimensions ; ; See Outline Drawing 
Net Weight (Including Magnets) . . ais, 4.5 Pounds 
MAXIMUM RATINGS 
D-C BEAM VOLTAGE* : ; ; , 3500 VOLTS 
D-C FOCUS ELECTRODE VOLTAGE* ; : 
NEGATIVE WITH RESPECT TO CATHODE ' 50 VOLTS 


9 D-C CATHODE CURRENT . ; ; : 30 MILLIAMPERES 
( 
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— See} —M-1050 


TYPICAL OPERATING CHARACTERISTICS 


Frequency Le he he LY, Ne Re SHO leh Co)! (“it 8) kel fee Tay /ai(st: 
Minimum Output Power — . ' 3.0 watts 

Smid esignahesoomemyrsuitce 2) Ge) eee Lee deetee te 60 decibels 
D-C Beam Voltage* -  . ht oe 3300 volts 

Br Gathode. Currents: al ns pk cae mom e Hog Na 28 milliamperes 
B-GxFocuismelectrode Voltage neem ee —40 volts 

DG .hocus abieciroderCurrenty aru: ua ee eee O milliamperes 


*All voltages referred to cathode. 


APPLICATION 


Cooling: The EM-1050 is designed to be heat sink cooled by means of the mounting avail- 
able and integral with the tube and PPM structure. Under environmental conditions nor- 
mally encountered in military equipments, additional cooling will not be required. 


Cathode: The heater voltage should be maintained within =: 5 per cent of the rated value 
of 6.3 volts if variations in performance are to be minimized and best tube life obtained. 
Helix: The helix, collector and anode are internally connected to the tube body and are 
operated at the same potential. Therefore, it is often convenient to operate these elements 
at chassis potential, with the cathode and focus electrode at appropriate negative poten- 


tials. The cathode potential should be maintained within += 1% to insure proper operation. 


Focus Electrode: The focus electrode power supply must be regulated within + 2 per cent 
to minimize variations in performance. 


Special Applications: For any additional information concerning this tube or its applica- 
tion, write to Microwave Product Manager, Eitel-McCullough, Inc., San Carlos, California. 


ENVIRONMENTAL 
The EM-1050 conforms generally with MIL-E-5272C, “Environmental Testing, Areonautical 


and Associated Equipment, General Specification for,” and MIL-E-5400, “Electronic Equip- 
ment, Aircraft, General Specification for,” Class Il. 

Vibration: 10 g to 2000 cps (Curve A of Proc. XII, MIL-E-5272C) 

Shock: 25g, 11 + 1 ms 

Acceleration: Sustained, 25 g's 

Temperature: —54°C to + 85°C 

Altitude: 70,000 ft. 


NOTE: This data should not be used for final equipment design. 
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EM-1050 TYPICAL OPERATING CHARACTERISTICS 
ANODE VOLTAGE 3300 Vdc FOCUS VOLTAGE -40_ Vdc 


CATHODE CURRENT 28 mAdc FILAMENT VOLTAGE oye), We%e 
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CONNECTIONS 


EM-1050 


1. HEATER —BROWN 
2. CATHODE HEATER—YELLOW 
3. FOCUS ELECTRODE —GREEN 
4. BODY GROUND —BLACK 


16% 6 Max. 


LSS Mcpe 


TENTATIVE DATA 


EM-1051 


TRAVELING WAVE TUBE 
8.0 to 12.0 Gc. 
3 Watts Min. 
30 db Gain 


TENTATIVE DATA FOR EIMAC EM-1051 TRAVELING WAVE TUBE 


The Eimac EM-1051 is a very rugged, light weight power-ampilifier 
traveling wave tube designed to operate under severe environmental 
extremes of shock, vibration, altitude and temperatures. The EM-1051 
utlizes ceramic and metal construction and is focused by a fully tem- 
perature-compensated periodic permanent magnet array. This tube will 
provide a minimum output power of 3 watts CW over the frequency 
range of 8.0 to 12.0 Ge with a nominal small signal gain of 30 db. 


The integral heat sink/mounting flange aliows operation to ambient temperatures 
of + 85°C without additional cooling. Flexible leads provide electrical connections to the 


tube. 
GENERAL CHARACTERISTICS 
ELECTRICAL 
3 Cathode: Unipotential, oxide coated 
Minimum Heating Time : 60 seconds 
Hegtera. VOiCewee Liogt sc: tele Viewsue daw <b 6.3 volts 
Current. : , 0.6 amperes 

Noise Figure. 525 pith: 25 to 34 decibels 
Minimum Tea ciall Sensitivity (Broadband) ai? —50 dbm 
Minimum Saturated Output Power. ieponi. 3 watts 
Frequency Range. 8.0 to 12.0 gigacycles 
Input and Output Impedance Mawhe! Gas |: 50 ohms nominal 

MECHANICAL 
Operating Position. : Any 
REelnout scouplingeawessanund 20885-1448 soa y TlypeyNyFemale;Goaxialthitting 
RE«Outout: Coupling! 1 Jape! clteatly ce ie) Type Nxfemale. Coaxial Fitting 
Focusing ee es De 4 apie: , Periodic Permanent Magnet 
Cooling . ; , Passive Heat Sink 
Maximum Overall Dimensions . . , See Outline Drawing 
Net Weight (Including Magnets) . . . . 2.5 Pounds 


MAXIMUM RATINGS 


D-C BEAM VOLTAGE* : ; 3500 VOLTS 
D-C FOCUS ELECTRODE VOLTAGE* 5 
NEGATIVE WITH RESPECT TO CATHODE , 30 BVOLTS 
D-C CATHODE CURRENT . : , ; 30 MILLIAMPERES 
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TYPICAL OPERATING CHARACTERISTICS 


PrECUEnCy Ere ty cy Nn Olah | Mae an TOM eerOmCIQeey clas 
Minimum Output Power _. . 3.0 watts 

strate LO Ssttelgro| WE Toll gy: kp asm Re Ue YS MNOS le 30 decibels 
Benen aVOUOGEN tae kee, Slams TECTM aeeemne, 3300 volts 
LEOMCOINOGEMCUILentein, tek co) Pe och oa ek Wee 28 milliamperes 
D-Gskocus Electrode *Voltage** Vitae Ant Telia ge —40 volts 
D-GaFocusiiclectrode Current) . 9 '. 0 0 milliamperes 


*All voltages referred to cathode. 


APPLICATION 


Cooling: The EM-1051 is designed to be heat sink cooled by means of the mounting avail- 
able and integral with the tube and PPM structure. Under environmental conditions nor- 
mally encountered in military equipments, additional cooling will not be required. 


Cathode: The heater voltage should be maintained within -+ 5 per cent of the rated value 
of 6.3 volts if variations in performance are to be minimized and best tube life obtained. 
Helix: The helix, collector and anode are internally connected to the tube body and are 
operated at the same potential. Therefore, it is often convenient to operate these elements 
at chassis potential, with the cathode and focus electrode at appropriate negative poten- 


tials. The cathode potential should be maintained within -- 1% to insure proper operation. 


Focus Electrode: The focus electrode power supply must be regulated within + 2 per cent 
to minimize variations in performance. 


Special Applications: For any additional information concerning this tube or its applica- 
tion, write to Microwave Product Manager, Eitel-McCullough, Inc., San Carlos, California. 


ENVIRONMENTAL 
The EM-1051 conforms generally with MIL-E-5272C, “Environmental Testing, Areonautical 


and Associated Equipment, General Specification for,” and MIL-E-5400, “Electronic Equip- 
ment, Aircraft, General Specification for,'’ Class II. 

Vibration: 10 g to 2000 cps (Curve A of Proc. XII, MIL-E-5272C) 

Shock: 25g, 11 + 1 ms 

Acceleration: Sustained, 25 g's 

Temperature: —54°C to + 85°C 

Altitude: 70,000 ft. 


NOTE: This data should not be used for final equipment design. 


Sae% EM-1051 — 


EM-1051 TYPICAL OPERATING CHARACTERISTICS 


ANODE VOLTAGE 3300 Vdc FOCUS VOLTAGE -40_ Vdc 
CATHODE CURRENT 28 mAdc FILAMENT VOLTAGE 6.3 Vac 
50 
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EM-1051 , 


CONNECTIONS 
1. HEATER —BROWN 


2. CATHODE HEATER—YELLOW 197 5'Nonr 
3. FOCUS ELECTRODE —GREEN 
4 


4, BODY GROUND _—BLACK 250 Nom 


11’7 Nom. 
10% 6 Nom. 


TENTATIVE DATA 


EM-1060 


TRAVELING WAVE TUBE 
2.5 to 11.0 Ge. 
Y2 Watt Min. 
30 db Gain 


TENTATIVE DATA FOR EIMAC EM-1060 TRAVELING WAVE TUBE 


The Eimac EM-1060 is an $/C/X-band, ruggedized, light weight 
power amplifier traveling wave tube designed to operate under se- 
vere environmental extremes of shock, vibration, altitude and tempera- 
tures. The EM-1060 utilizes ceramic and metal construction and is 
focused by a fully temperature-compensated periodic permanent mag- 
net array. This tube will provide a minimum output power of Y2 watt 
and 30 db gain at 2.5 Gc, and at least 1 watt and 30 db gain through- 
out C and X bands. 


The integral heat sink/mounting flange allows operation to ambient temperatures 
of + 85°C without additional cooling. Flexible leads provide electrical connections to the 
tube. 


APPLICATIONS: 


The extremely wide bandwidth of the EM-1060, coupled with its high gain and abil- 
ity to perform under adverse environmental conditions, make it an excellent choice for 
radar augmentation or ECM applications in high performance aircraft or missile systems. 
In addition, the tube is ideally suited as a wideband, high power frequency amplifier for 
signal generator applications. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Cathode: Unipotential, oxide coated 
Minimum Heating Time. ... .. _.. 60 seconds 
Pecictnpe OCCUR Mamt ee bak 0 | i ceehare ESS 6.3 volts 
Current. ’ : : : 0.6 amperes 
Niele: dateleltc Mica trem ee geen eee nae ee ; 25 to 34 decibels 
Minimum Tangential Sensitivity (Broadband) . ; —50 dbm 
TYPICAL Saturated Output Power . . . . 1 watt 
Frequency Range... ; ; ; : 2.5 to 11.0 gigacycles 
DUT eNO UIOU Ts INDEOCNCOM aia 50 ohms nominal 
MECHANICAL 
Operating Position ,; Any 
PEM pUtRCOUDIING gmoe: wees JU JON cand 26 ae lyped Female Coaxial Fitting 
PEGI COUDIIN sommes With iGieg nh.) al YOeXN Female Coaxial Fitting 
Focusing 7 i Wenn Pe ip e Tee: one Periodic Permanent Magnet 
ertejHater << ac) Sale ee en ee Passive Heat Sink 
Maximum Overall Dimensions . 5 he See Outline Drawing 
Net Weight (Including Magnets) . . .~ . 4.5 Pounds 
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MAXIMUM. RATINGS 


D-C BEAM VOLTAGE* : ; : 1 SORCERY OLS 
D-C FOCUS ELECTRODE VOLTAGE™* ei” ce te ; 

NEGATIVE WITH RESPECT TO CATHODE _. 40 VOLTS 
DaGeGATHO@DE: CURRENT =. ’ : hae 35 MILLIAMPERES 


TYPICAL OPERATING CHARACTERISTICS 


Frequency $1 SUT AVAW SHADEeaey Heol a oe eto gO) gigegyaies 
Minimum Output Power —. ; , 0.5 watt 
SmatesSigngl’ Goinaw $401. bagibeecus bAgaety oe: 30 decibels 
D-G Beam WVoltageaes sriaces | St- natnene Stun ee 2600 volts 
D-C-Cathode: Currenhet has shaiili> nbtosbe eee 32 milliamperes 
D-C Focus Electrode Voltage” . | : ; ; —30 volts 

BG Focus Electrode s+ Currentin sibedemes pete eerie O milliamperes 


*AIl voltages referred to cathode. 


APPLICATION 


Cooling: The EM-1060 is designed to be heat sink cooled by means of the mounting avail- 
able and integral with the tube and PPM structure. Under environmental conditions nor- 
mally encountered in military equipments, additional cooling will not be required. 


Cathode: The heater voltage should be maintained within -+ 5 per cent of the rated value 
of 6.3 volts if variations in performance are to be minimized and best tube life obtained. 
Helix: The helix, collector and anode are internally connected to the tube body and are 
operated at the same potential. Therefore, it is often convenient to operate these elements 
at chassis potential, with the cathode and focus electrode at appropriate negative poten- 


tials. The cathode potential should be maintained within + 1% to insure proper operation. 


Focus Electrode: The focus electrode power supply must be regulated within + 2 per cent 
to minimize variations in performance. 


Special Applications: For any additional information concerning this tube or its applica- 
tion, write to Microwave Product Manager, Eitel-McCullough, Inc., San Carlos, California. 


ENVIRONMENTAL 


The EM-1060 conforms generally with MIL-E-5272C, “Environmental Testing, Areonautical 
and Associated Equipment, General Specification for,’” and MIL-E-5400, “Electronic Equip- 
ment, Aircraft, General Specification for,” Class II. 


Vibration: 10 g to 2000 cps (Curve A of Proc. XII, MIL-E-5272C) 
Shock: 25 g, 11 + 1 ms 

Acceleration: Sustained, 25 g's 

Temperature: —54°C to + 85°C 

Altitude: 70,000 ft. 


NOTE: This data should not be used for final equipment design. 
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EM-1060 TYPICAL OPERATING CHARACTERISTICS 


ANODE VOLTAGE 2600 Vdc FOCUS VOLTAGE —30 Vdc 
CATHODE CURENT 32 mAdc FILAMENT VOLTAGE 6.3 Vac 
90 
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CONNECTIONS 


EM-1060 


1. HEATER —BROWN 
2. CATHODE HEATER—-YELLOW 1.275 Nom. 
3. FOCUS ELECTRODE —-GREEN 
4. BODY GROUND | —BLACK 
| 21%, Nom. 
146 Nom. 
16%6 Max. 


15 3/, Max. 


EM 747 


L-BAND 
PACKAGED 
VOLTAGE 
TUNABLE 
MAGNETRON 


The Eimac EM 747 is a ruggedized, ceramic and metal packaged 
voltage-tunable magnetron capable of delivering a minimum output 
power of 50 milliwatts into a 50-ohm termination over the frequency 
range of 450 to 1150 megacycles. On special order, this package can 
be matched to provide a minimum output power of 50 milliwatts over 
the complete bandwidth of 400 to 1200 megacycles. 


The electron injection design incorporated in this magnetron mini- 
mizes back-bombardment of the indirectly heated EMA cathode with 
resultant long life. This design also reduces output power variation 
across the tuning range by limiting the cathode current variation re- 
sulting from anode voltage changes. 


The extremely linear tuning characteristic of this magnetron simplifies programming the 
frequency sweep, by eliminating the complicated compensating networks required by other 
voltage tunable oscillators. In addition, the injection anode may be programmed to provide 
some leveling action on the output power during the frequency sweep. 


% The EM 747 Circuit Assembly has been designed for use with this tube to cover the spe- 
cified frequency range and includes the permanent magnet and rf circuitry. Electrical con- 
nections to the tube are completed by means of flexible leads. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Cathode: Unipotential, EMA 
Warp tie eet em et an i 60 seconds 
Heater: VOlACCIUACEOLEENG) (egret Ce OS 6 .3 Volts 
Current pr (a Red I fe A el At al 150 ampere 
Minimum Output Power ee eR pe ee hme ere) a fee 50 milliwatts 


Frequency Range ae eg hee er ay 450 to 1150 megacycles 


MECHANICAL 

era ePOn iain weenie ea me me my oer a any 
Cooling it ta coh cette ites Hat Se Det beara ee Conduction 
Pips ea OnneC ONS a= im rem tag ie ee em Flexible Leads 
PE TILLER OUDLIDIG hmm msm om) SN hen Sm ree oe) om om Type N, Jack 
Net Weight, including magnet and circuit- - - - - - 3.2 lbs. 
Shipping Weight er on ene ee at 10 lbs. 

Maximum Overall Dimensions (Magnet and Circuit): 
Height ony sh rngececeualrentaptew inigunes “Pm gate cmied fm. | om 3 inches 
9 NaC pesmi toh ip 5 a a ee 2 inches 
Tenet aol aie ee se meaty mm 4 1/2 inches 
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MAXIMUM RATINGS 


Anode Voltage®* - - - - - - - = - - = - -— 2000 Volts 
Gathoue:Gurrent.=— = — =< = = = - = =| = = = 20 Milliamperes 
Injection Anode Voltage*- - - - - - = = = = - +500 Volts 
iniectionss nOde GULrent— pes =) ek) Fs 1 Milliampere 


TYPICAL OPERATION (In EM 747 Circuit Assembly, Load VSWR =1.15:1) 


Frequency Range- - - - - - - - 490 1150 Megacycles 
Anode Voltage* (Note 1)- - - - - - 800 1900 Volts 
WatTnOdeLCurrent:—nem. S40 eT TS) oe 2 8 Milliamperes 
ihe ower Ouipubl = 4-9 9 bias 75 250 Milliwatts 
Injection Anode FM Sensitivity- - - - 60 120 kc/volt 
Injection Anode AM Sensitivity (Note 2) -  -55 -65 Volts 
Anode FM Sensitivity - - - - - -  .65 Mc/volt 
Injection Anode Voltage- - - - - - 200 Volts 
injection Anude Gurrent ===) — 7-5 — 0.5 Milliampere 
Heater Voltage (AC)- - = - - - - 6.3 Volts 
Heater Current (AC)- - - - - - - 0.8 Amperes 


* All voltages referred to the cathode. 


Note 1. The operating frequency is determined by the Anode Voltage. 
Note 2. The Injection Anode AM Sensitivity is defined as the change in voltage required 
to reduce the power by 3 db. 


ANODE: The operating frequency is determined by the anode voltage. The anode is 
mounted in direct electrical contact with the external circuit. Therefore, it is often con- 
venient to operate the anode at chassis potential, with the cathode and injection anode at 
appropriate negative potentials. 


CATHODE: The cathode and one leg of the heater are internally connected. Therefore, 
the heater supply must be insulated for the maximum tuning voltage. 


The heater voltage should be maintained within + 5% of the rated value of 6.3 volts if 
variations in performance are to be minimized and the best tube life obtained. Either alter- 
nating or direct current may be used to energize the EM 747 heater in most applications as 
a result of the advanced counter-wound helical heater package. In applications where resi- 
dual FM at the power supply frequency must be held to an absolute minimum, it is recom- 
mended that direct current be used for the heater. 


EM 7 47 StF, 


PROXIMITY OF FERROUS MATERIALS: To minimize variations in performance, ferrous 
materials should be kept at least 6 inches from the magnetron package. Modulation of the 
tube may be produced by rotating ferrous materials and such parts as fans, shafts and cou- 
plings should be placed as far from the magnetron package as possible. Transformers and 
chokes should not be placed in such close proximity to the tube that their stray magnetic 
fields will interfere with the magnetron operation. 


TEMPERATURE STABILITY: The permanent magnet for the EM 747 has been tempera- 
ture stabilized to minimize frequency changes caused by variations in the ambient tem- 
perature. The temperature/frequency coefficient for the EM 747 package is typically .02% 
of the operating frequency per degree Centigrade. Thus, for an operating frequency of 500 
megacycles, the temperature/frequency coefficient is typically 100 kilocycles per degree 
Centigrade. A positive change intemperature will always produce a positive change in fre- 
quency. On special order temperature compensation of .008% of operating frequency per 
degree Centigrade can be provided. 


LINEARITY: The voltage/magnetic-field/frequency relationship of a magnetron is theo- 
retically linear and this linearity is observed in practical tubes. The frequency versus tun- 
ing voltage curve for the EM 747 isa straight line with a positive slope and may be easily 
programmed for the desired frequency sweep. Tests of the fine grain linearity curve show 
a deviation from a straight line of approximately 3 - 5 parts per thousand over a 20 mega- 


cycle bandwidth. 


SPECIAL APPLICATIONS: For any additional information concerning this tube or its ap- 
plication, write to Microwave Product Manager, Eitel-McCullough, Inc., San Carlos, Cali- 
fornia, telephone LYtell 1-1451, Cable: EIMAC. 
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MINIMUM OUTPUT POWER 
100 mW 
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a) 


TYPICAL PERFORMANCE 


ELECTRICAL 
Frequency Range ....6.-cscsesee 1.2-2.2 kMc 
BGI = VOMUAGO 6 fis eee tes ete le ee os 800-1400 V 
RernOde GUrrent | oi. 's vs wibiellige ec ep 0e, « 2-15 mA 
Typical Output Power .......... 140-300 mW 
POU e EM SCNSILIVILY «0, wise onsen .0 0 1.68 Mc/V 
Injection Anode Voltage ........ 200 V 
Injection Anode Current ......... 0.1 mA 
Heater Voltage (AC) ....-.-e-eee- ore Rall 
Heater Current.(AC), so. 2 + ovscees « 0.8 A 
MPA LINDCAANGCE. . 6 6 yo, opie ni, 0) 8 10 0 9.0 60 90 ohms 
I Rg Li oo nsha a der 4? WAY * pen Pots 2 oka* cw 

*MAXIMUM RATINGS 
Appce Voltage iiss 3 8 hak Ie : 1500 V 
matnode GUrrentiii.*. (sles en ear aS 25 mA 
Injection Anode Voltage.......... +700 V 
Injection Anode Current .......se- 1 mA 


* Damage to the tube may occur if maximum ratings 
are exceeded. 


MECHANICAL 
Operating Position ......+eeeees Any 
SoOoOLINT Sw, - Via Peyote el etae che + oe ‘ Conduction 
Electrical Connection............ Flexible Leads 
RF Output Coupling ......--+++es Type N. Jack 
Weight . 00.9 - stewetscetntels + + 6 6 0 + sis 3.5 Pounds 
ENVIRONMENTAL 
Walter tlOllccy sete Pcp aul als: ole. feus 2 2 0 10G-(to 2kc) 
AP Og Gt TS 5 Pee ie a 100G-(11ms) 
FASC eae oe GEREN Pore Meee ec ee meer 70,000 ft. 
OUTLINE DIMENSIONS 
Height Ge ne Drm a 6 ee 6 SPR Banat. las 3 inches 
MEIN Chace ie ec Sie hein} stirs) do bce» MENTE 2.1 inches 
ETT RR re a One a NI ai 4.5 inches 


(Effective 6-14-63 Edition 1) ©Copyright 1963 by Eitel-McCullough, Inc. 


POWER 
OUTPUT 
mw 


S-BAND 
OSCILLATOR 


1.1531 


1200 1300 1400 1500 1600 1700 1800 1900 2000 2/00 2200 
FREQUENCY Mc 


TUNNING VOLTAGE & ANODE 
CURRENT Vs FREQUENCY 


PEE eee 


700 
1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 
FREQUENCY Mc 


— Snr EM-1080 


APPLICATION NOTES 


1. COOLING: To insure optimum tube performance the magnet temperature should be maintained below 
a Dye O38 

2. PROXIMITY OF FERROUS MATERIALS: To minimize variations in performance, ferrous materials 
should be kept at least 6 inches from the magnetron package. Modulation of the tube may be produced 
by rotating ferrous materials and suchparts asfans, shafts and couplings should be placed as far from 
the magnetron package as possible. Transformers and chokes should not be placed in such close prox- 
imity to the tube that their stray magnetic fields will interfere with the magnetron operation. 

3. TEMPERATURE STABILITY: The permanent magnet for the X-1080 has been temperature stabilized 
to minimize frequency changes caused by variations in the ambient temperature. The temperature/ 
frequency coefficient for the X-1080 package is typically .02% of the operating frequency per degree 
Centigrade. Thus, for an operating frequency of 1500 megacycles, the temperature/frequency coeffi- 
cient is typically 300 kilocycles per degree Centigrade. A positive change in temperature will always 
produce a positive change in frequency. 


4, ANODE VOLTAGE: The operating frequency is a function of the anode voltage; therefore, any voltage 


ripple on the anode supply will appear as frequency modulation on the RF output signal. 
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TENTATIVE DATA 


X-108] 


: ; EITEL-McCULLOUGH, INC. L-BAND 

iL) ARLOS, CALIFORNIA PACKAGED 
| | VOLTAGE 
TUNABLE 

MAGNETRON 


The Eimac X-1081 is a ruggedized, ceramic and metal, packaged 
voltage-tunable magnetron capable of delivering a minimum output 
power of 10 watts into a 50-ohm termination over the frequency 
range of 900-1200 megacycles. 

Eimac’s three terminal VTM circuit has been used in this tube 
to give amoreuniform output circuit with the added advantage of one 
third more heat dissipating area extending out of the VTM envelope. 

The electron injection design incorporated in this magnetron 
minimizes back-bombardment of the indirectly heated EMA cathode 
with resultant long life. This design also reduces output power 
variation across the tuning range by limiting the cathode current 
variation resulting from anode voltage changes. 


The extremely linear tuning characteristing of this magnetron simplifies programming 
the frequency sweep, by eliminating the complicated compensating networks required by 
other voltage tunable oscillators. 

The X-1081 Circuit Assembly has been designed for use with this tube to cover the 

@ specified frequency range and includes the permanent magnet and rf circuitry. Electrical 
connections to the tube are completed by means of flexible leads. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Cathode: Unipotential, EMA 
Warm-up time -— = = = © = -— = = =) = = = 30 seconds 
Heater: Voltage (AC or bee - - - = - = = = = = = 6.3 volts 
Current - - - = = =- = = = = = = = = 1.0 ampere 
Nini OULDULD OW CI | nm mm we mm mem - 10 watts 
POR eee PE EH AVa ges CSW WNTET Se Ee See ROE toe Ca I Et iad At 900 to 1200 megacycles 
MECHANICAL 
Dieta inca eositl Omsk ae hak OP Re PS Bl ee Bim! sein Fl PST SY ems! ee 
Coolinwt i sian ciel st — We = OG! Key te PRP re HP ee ne ec forcediair 
Electrical Connections- - - - - - - - = - = = = = = flexible leads 
ReOOLDUL MC OUDLINO Pam h met) aire Pe) ek TyDe N, or TNC female 
Net Weight, including magnet and circuit: - - - - - - = =~ (3.2 pounds 
Shipping Weight - - - -@<j se) -<ve ts = = ee = = =) 10/pounds 
Maximum Overall Dimensions (Magnet and Circuit): 
ds Height - “<= -— = = = = = = = = =~ - - .-.- 3 inches 
aad Width- - - - - - = = = = = = = - = - = 3-3/8 inches 


Length (eee tein one em mm me AW 2 nee 
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MAXIMUM RATINGS 


Anode Voltage* - - - - = = = = = = = = = = = 2400 volts 
Cathode Current=-9= =<" = = = = = =< = = == = = 30 milliamperes 
Injection Anode Voltage* - = = = = = = = = = = = 800 volts 
IN echlOUeANOCG CULT CIC yo mki meme 0 ie ce 1 milliampere 


TYPICAL OPERATION (X-1081 Circuit Asssembly, Load VSWR = 1.15:1) 


Frequency Range “=" = == = = =; - = = @- 900 1200 megacycles 
Anode Voltage* (Note}1) (5 i ee = S00 2380 volts 
Cathode: Currentas (=) a=5 b-see Fa = es ame = 15 18 milliamperes 
ypicalerPower Output; G=) eee fe ee 10 12 watts 
Anode FM Sensitivity - - - - - - - - - - - =. = .55 Mc/volt 
Injection Anode Voltage - - - - = - = = = = = = 400 volts 
Injection Anode Current- = = = =-Si| = = == -§'-"—- 0.5 milliampere 
Heater, Voltare (AG )ie = ae ne — 6.3 volts 
Heater Current (AC) - = = = = = = © - = = = - 0.8 ampere 


* All voltages referred to the cathode. 
Note 1. The operating frequency is determined by the Anode Voltage. 


APPLICATION 


Cooling: To insure long life and best operation, sufficient cooling air is required to 
maintain the magnet temperature below 70°C. 


Anode: The operating frequency is determined by the anode voltage. The anode is mounted 
in direct electrical contact with the external circuit. Therefore, it is often convenient to 
operate the anode at chassis potential, with the cathode and injection anode at appropriate 
negative potentials. 


Cathode: The cathode and one leg of the heater are internally connected. Therefore, the 
heater supply must be insulated for the maximum tuning voltage. 


The heater voltage should be maintained within 15% of the rated value of 6.3 volts if 
variations in performance are to be minimized and the best tube life obtained. Either 
alternating or direct current may be used to energize the X-1081 heater in most applica- 
tions as a result of the advanced counter-wound helical heater package. In applications 
where residual FM at the power supply frequency must be held to an absolute minimum, 
it is recommended that direct current be used for the heater. 


Proximity of Ferrous Materials: To minimize variations in performance, ferrous mat- 
erials should be kept at least 6 inches from the magnetron package. Modulation of the 
tube may be produced by rotating ferrous materials and such parts as fans, shafts and 
couplings should be placed as far from the magnetron package as possible. Transformers 
and chokes should not be placed in such close proximity to the tube that their stray mag- 
netic fields will interfere with the magnetron operation. 


Temperature Stability; The permanent magnet for the X-1081 has been temperature 
stabilized to minimize frequency changes caused by variations in the ambient temperature. 
The temperature/frequency coefficient for the X-1081 package is typically .02% of the 
operating frequency per degree Centigrade. Thus, for an operating frequency of 1000 
megacycles, the temperature/frequency coefficient is typically 200 kilocycles per degree 
Centigrade. A positive change in temperature will always produce a positive change in 
frequency. 


X-1081 fqn, — 


Linearity: The voltage/magnetic-field/frequency relationship of a magnetron is theor- 
etically linear and this linearity is observed in practical tube. The frequency versus 
tuning voltage curve for the X-1081 is a straight line with a positive slope and may be 
easily programmed for the desired frequency sweep. Tests of the fine grain linearity 
curve show a deviation from a straight line of approximately 3-5 parts per thousand over 
a 20 megacycle bandwidth. 


Special Applications: For any additional information concerning this tube or its applica- 
tion, write to Microwave Product Manager, Eitel-McCullough, Inc., San Carlos, Calif- 
ornia, telephone LYtell 1-1451, Cable: EIMAC. 


DIMENSIONS IN INCHES 
DIMENSIONAL DATA 


REE: MIN. MAX. NOM. 


VOLTAGE DECAL 


RF OUTPUT 
Ly eoN 


PNG 


12° NOM 
LEAD LENGTH 


CONNECTIONS 
GROUND — GREEN 
HEATER — WHITE 
HEATER CATHODE — BLACK 
INJECTION ANODE — YELLOW 
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TENTATIVE DATA 


X-1084 


UHF 
PACKAGED 


VOLTAGE TUNABLE 
MAGNETRON 


The Eimac X-1084 is a ruggedized, ceramic and metal packaged 
voltage-tunable magnetron capable of delivering a minimum output 
power of 30 milliwatts into a 50-ohm termination over the frequency 
range of 300 to 600 megacycles. 


The electron injection design incorporated in this magnetron mini- 
mizes back-bombardment of the indirectly heated EMA cathode with 
resultant long life. This design also reduces output power variation 
across the tuning range by limiting the cathode current variation re- 
sulting from anode voltage changes. 


The extremely linear tuning characteristic of this magnetron simplifies programming 
and frequency sweep, by eliminating the complicated compensating networks required by 
other voltage tunable oscillators. In addition, the injection anode may be programmed 
to provide some leveling action on the output power during the frequency sweep. 


The X-1084 circuit assembly has been designed for use with this tube to cover the 
specified frequency range and includes the permanent magnet and rf circuitry. Electrical 
connections to the tube are completed by means of flexible leads. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Cathode: Unipotential, EMA 
WVCTEeO Dy Title. ae ee commen same cee MY, {RITES eee 60 seconds 
pledienms VONdGes|AC OreDG) see 8 Gi 8.) speed rue 6.3 volts 
SOA eke OL) be ae 5 eT ee ee ee en eae .8 ampere 
SAINIHUID OUI UTR OW cima ant edt cv srry acvteee’ WAS bailar: a 30 milliwatts 
BreducncyPRGNGeme eas Gk. wp ane 6280300 to, 600*mengdeycles 
MECHANICAL 
BED ETCRIMCRCOSILLOG eM, BT ts te any 
@rvellinelow a es oe onetcgedA  abied3, pow. oo ott te RA: le conduction 
Electrical Saenaee eh ektss ee Utaitu. tosh. tot Renate flexible leads 
RF Output Coupling oe! i ee ie TNC Female 
Net Weight, including magnet ara CUCU hoe tea ort eee opps 
Shipping Weight . . . A> ee Ae 10 Ibs. 
Maximum Overall aibisaeeans oabet “aints atvaniiit 
BGK) esate colts aes sents. Grist iaoue i Semokes ee 3 inches 
WIG) cr sor ea OterEes mrlt Hila ete 2 inches 
Lenora. coe ees eet et Wl BEE. Byes. Az inches 


Effective 1 August 1962 
Printed in U.S.A. 
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MAXIMUM RATINGS 


/yatee (VAN Lelie Col - bat atin naire Lan tale on omnes wr NES eUEmn 1800 volts 
BOTROGCRGUILGI Le a ein. es tone ec ee pee eee 10 milliamperes 
Dissipation .. simak man adie oe Fei ni ae Suto: aac MR 18 watts 
InjEctionPANode Voltage sini) eee Ree aan +500 volts 
InjeattonmAnode: Currents . Ee es P mee  ee 5 milliamperes 


TYPICAL OPERATION (Load VSWR = 1.15:1) 


ereciuency «Ranges (ree eae nn err mmens ee me mer Eee SOU 600 megacycles 
Anode.Voltage: ANote a.) | sh -aheenen eeere oan ne OU 1550 volts 
Cathodes Curren iat yada koe erg tree cone mats miter as 1 3 milliamperes 
TypicdliPowet Output ©: | soa) aot tue re nn 200 milliwatts 
Aniodec EM, Sensifivily¥vsAce-vence latiesiierioy clean 40 Mc/volt 
Injection, Anodéy.Voliage ac.) 9a'1i are. Pope aa eee 200 volts 
Injection Anode tsurrentirn a awn Tera et ee ee 0.05 milliamperes 
HedtertVoliagetlAG)tig Ba Ba) Pipi, (ree BR 6.3 volts 

Heater Curreni AG) ren re ek ees a me nee 0.8 amperes 


*A\| voltages referred to the cathode. 


Note 1. The operating frequency is determined by the Anode Voltage. 


Anode: The operating frequency is determined by the anode voltage. The anode is mounted 
in direct electrical contact with the external circuit. Therefore, it is often convenient to op- 
erate the anode at chassis potential, with the cathode and the injection anode at appro- 
priate negative potentials. 


Cathode: The cathode and one leg of the heater are internally connected. Therefore, the 
heater supply must be insulated for the maximum tuning voltage. 


The heater voltage should be maintained within +5% of the rated value of 6.3 
volts if variations in performance are to be minimized and the best tube life obtained. 
Either alternating or direct current may be used to energize the X-1084 heater in most 
applications as a result of the advanced counter-wound helical heater package. In appli- 
cations where residual FM at the power supply frequency must be held to an absolute 
minimum, it is recommended that direct current be used for the heater. 


Proximity of Ferrous Materials: To minimize variations in performance, ferrous materials 
should be kept at least 6 inches from the magnetron package. Modulation of the tube 
may be produced by rotating ferrous materials and such parts as fans, shafts and coup- 
lings should be placed as far from the magnetron package as possible. Transformers and 
chokes should not be placed in such close proximity to the tube that their stray mag- 
netic fields will interfere with the magnetron operation. 
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Temperature Stability: The permanent magnet for the X-1084 has been temperature sta- 
bilized to minimize frequency changes caused by variations in the ambient temperature. 
The temperature/ frequency coefficient for the X-1084 package is typically .008 of the 
Operating frequency per degree Centigrade. Thus, for an operating frequency of 500 
megacycles, the temperature/frequency coefficient is typically 40 kilocycles per degree 
Centigrade. A positive change in temperature will always produce a positive change in 
frequency. 


Linearity: The voltage/magnetic-field/ frequency relationship of a magnetron is theoret- 
ically linear and this linearity is observed in practical tubes. The frequency versus tuning 
voltage curve for the X-1084 is a straight line with a positive slope and maye be easily 
programmed for the desired frequency sweep. Tests of the fine grain linearity curve show 
a deviation from a straight line of approximately 3-5 parts per thousand over a 20 meg- 
acycle bandwidth. 


Special Applications: For any aditional information concerning this tube or its applica- 
tion, write to Microwave Product Manager, Eitel-McCullough, Inc., San Carlos, California, 
telephone LYtell 1-1451, Cable: EIMAC. 
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POWER OUTPUT Vs FREQUENCY 
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1200 to 1400 megacycles. 


The electron injection design incorporated in this magnetron minimizes 
back-bombardment of the indirectly heated EMA cathode with resultant 
long life. This design also reduces output power variation across the tuning 
range by limiting the cathode current variation resulting from anode volt- 


age changes. 


OBJECTIVE DATA FOR EIMAC X-1085 VOLTAGE TUNABLE MAGNETRON 


The Eimac X-1085 is a ruggedized, ceramic and metal packaged 
voltage-tunable magnetron capable of delivering a minimum output power 
of 100 milliwatts into a 50-ohm termination over the frequency range of 


OBJECTIVE DATA 


X-1085 


L-BAND 
PACKAGED 
VOLTAGE 
TUNABLE 
MAGNETRON 


The extremely linear tuning characteristic of this magnetron simplifies programming the 
frequency sweep, by eliminating the complicated compensating networks required by other 
voltage tunable oscillators. In addition, the injection anode may be programmed to provide 
some leveling action on the output power during the frequency sweep. 


The X-1085 Circuit Assembly has been designed for use with this tube to cover the spe- 
cified frequency range and includes the permanent magnet and rf circuitry. Electrical con- 


nections to the tube are completed by means of flexible leads. 


GENERAL CHARACTERISTICS 


ELECTRICAL 


Cathode: Unipotential, EMA 
Warm-up time 

Heater: Voltage (AC or DC) 
Current 

Minimum Output Power 

Frequency Range 


MECHANICAL 
Operating Position 
meng so WSL. do. 
Electrical Connections 
BOUT DUT SCOUDLING 2 ai) Dire ile 
Net Weight, including magnet and circuit 
Shipping Weight LL ete 
Maximum Overall Dimensions (Magnet and Circuit): 
Height 
Width 
Length 


60 seconds 
6.3 volts 

0.8 ampere 
100 milliwatts 


1200 to 1400 megacycles 


any 
conduction 
Flexible Leads 
TNC Female 
2.0 Ibs. 

10 Ibs. 


24 inches 
244 Inches 
37/, inches 


X-1085 
Effective 27 July 1962 
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MAXIMUM RATINGS 


Anode Voltage* Ae Seid We cape miget Dae eh ot ay ee ee 1500 Volts 
Cathode Currentiiestoa kite Peres ter ye SAS ee ae ee, 12 Milliamperes 
BSS ereharernty | decal aia CURIS Cre TD eS aes the 18 Watts 
Ile CHOnmANOCe DVGITOGE Toa ga i al A ee at +500 Volts 
TYPICAL OPERATION (In X-1085 Circuit Assembly, Load VSWR = 1.15:1) 
Freeiency sRONGGy 0s) fick.) oar Gk ae ul Paes ene eA 1400 Megacycles 
Anode Voltdage* (Note. h) sa ere laee Pee OA 970 Volts 
GathodexCurrentiea\ss) 0 een ere eee Hi 8 Milliamperes 
TYDICOLPOWemOUTOU ts anieeteem O98 ee aca eee 300 Milliwatts 
Anode EN Sensitivitys set ee. |. a ene ee eee een 1.5 Mc/volt 
Injections Anode WOiOQGst | os. Murr fa. he eee 200 Volts 
IN[ECHORPANOCOGACUITEN TE siusne og ee See .05 Milliampere 
FectennVoltodegtAG)s waiccc’ 10a) totieb ical ake alah meee Le 6.3 Volts 
HectersCurrenty tA Cin ait, rede Otel: rome re ei) de ale eee 0.8 Ampere 


*All voltages referred to the cathode. 


Note 1. The operating frequency is determined by the Anode Voltage. 


Anode: The operating frequency is determined by the anode voltage. The anode is mounted in 
direct electrical contact with the external circuit. Therefore, it is often convenient to operate the 
anode at chassis potential, with the cathode and injection anode at appropriate negative 
potentials. 


Cathode: The cathode and one leg of the heater are internally connected. Therefore, the heater 
supply must be insulated for the maximum tuning voltage. 


The heater voltage should be maintained within +=5% of the rated value of 6.3 volts if 
variations in performance are to be minimized and the best tube life obtained. Either alter- 
nating or direct current may be used to energize the X-1085 heater in most applications as 
a result of the advanced counter-wound helical heater package. In applications where resid- 
val FM at the power supply frequency must be held to an absolute minimum, it is recom- 
mended that direct current be used for the heater. 


Proximity of Ferrous Materials: To minimize variations in performance, ferrous materials should 
be kept at least 6 inches from the magnetron package. Modulation of the tube may be pro- 
duced by rotating ferrous materials and such parts as fans, shafts and couplings should be 
placed as far from the magnetron package as possible. Transformers and chokes should not 
be placed in such close proximity to the tube that their stray magnetic fields will interfere with 
the magnetron operation. 


® 
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Temperature Stability: The permanent magnet for the X-1085 has been temperature stabil- 
ized to minimize frequency changes caused by variations in the ambient temperature. The 
temperature/ frequency coefficient for the X-1085 package is typically .008 of the operating 
frequency per degree Centigrade. Thus, for an operating frequency of 1200 megacycles, the 
temperature/frequency coefficient is typically100 kilocycles per degree Centigrade. A posi- 
tive change in temperature will always produce a positive change in frequency. 


Linearity: The voltage/magnetic-field/ frequency relationship of a magnetron is theoretically 
linear and this linearity is observed in practical tubes. The frequency versus tuning voltage 
curve for the X-1085 is a straight line with a positive slope and may be easily programmed 
for the desired frequency sweep. 


Special Applications: For any additional information concerning this tube or its application, 
write to Microwave Product Manager, Eitel-McCullough, Inc., San Carlos, California, telephone 
LYtell 1-1451, Cable: EIMAC. 
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EM-1086 


L-BAND 
PACKAGED 
VOLTAGE 
TUNABLE 
MAGNETRON 


The Eimac EM-1086 is a ruggedized, ceramic and metal packaged voltage- 
tunable magnetron capable of delivering a minimum output power of 15 watts 


into a 50 ohm termination over the frequency range of 940-1060 megacycles. 


Eimac's three terminal VTM circuit has been used in this tube to give a 
more uniform output circuit with the added advantage of one-third more heat 


dissipating area extending out of the VTM envelope. 


The electron injection design incorporated in this magnetron minimizes 
back-bombardment of the indirectly heated EMA cathode with resultant long 
life. This design also reduced output power variation across the tuning range by 


limiting the cathode current variation resulting from anode voltage changes. 


The linear tuning characteristics of this magnetron simplifies programming the frequency sweep, by 


eliminating the complicated compensating networks required by other voltage tunable oscillators. 


The EM-1086 Circuit Assembly has been designed for use with this tube to cover the specified frequen- 
® cy range and includes the permanent magnet and rf circuitry. Electrical connections to the tube are com- 


pleted by means of flexible leads. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Cathode: Unipotential, EMA 
Warm-up Time ORV RES  HOTIO 25 Pl ROE, . ONE DI, et 69-288 7p 30 seconds 
Heater: Voltages ACsor:DGh evitnom: ofsisnsiage tn shecs Welton) Ue eontias a 6.3 volts 
eT eel tt Ma ey es Se et aA Wee fener re rs eee mare a 1.0 ampere 
Minimum Output Power eee ce es fe ee ee a ee MEE Gy te 15 watts 
Frequency Range - - - + += - - + + = + + + 940 to 1060 megacycles 
MECHANICAL 
BEEN CIOL ETP 3 Re 1S sa ee ii aaa 4 Gs lit bere Sym aa any 
Cooling nae pee SG hen ee eee TE ee Eee ge Mey ee see note 
Electrical’ Connections’ "25" = | (sy) Sea, Whe 6 BP ben) em Grote .cr eo sos oe flexible sieads 
RE}Output, Coupling - = -<yWad on eed biatis eed Quester Sousie fort eeblstsmesete TNC male 
(6"' flexible Rf connector) 
Net Weight, including magnet and circuit - - - + + += + +2 2 = -« 3.5 pounds 
SPT CMCC? = ois ee Caen ooo eh a er eee Sere t 10 pounds 
Maximum Overall Dimensions (Magnet and Circuit): 
A SIGN ise ipo) ie or ete ee ee ene eh Se ie a my te 3 inches 
Wetter ee ee ae, te en ee ee Se eee! oT 5 Ome nee 
Length = - = roe ole. Aa seb eringem *l Aw doelisins Sw shined SOGGinGH es 
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MAXIMUM RATINGS 


AOdeaVOitsGo news ttre Ieee en erat ee Re Nie ene 2500 volts 
Cathode Current a PACD ae ee Me oS ee aM Bee 35 milliamperes 
Injection “Anodes Voltage Xs Gican avi msengh compels wpaccibnn incest nmin beeen asian heme esiamues 750 volts 
Injection Anode Currentees = = uote eee eum am ten eee eee) 1 milliampere 


TYPICAL OPERATION (EM-1086 Circuit Assembly, Load VSWR=1.15:1) 


Froduency Ranget. =) -" je = ee ln Fee ee 940-1060 megacycles 
AnodesVoltages Note tT) © ==) © oe) ber ne) te Ge 1840-2075 volts 
Cathode (Currentaer ete ie) One Te SERA OR CARTE ae ee ee gece OTe 
Typical ower Output) “=< eo - 9-0 0 a a ee 16 - 16 watts 
Anode FM Sensitivity iachninien Geolesper- ails af -befcreqenon: ape iets 50 Mc/volt 
InjectionzAtiode Voltage>! Inariuie’ aie potas = is- But So Uitar-ot= Gn 500 volts 
Injection*Anode. Gurrent Sgt Rut BOP enitS Aare eae .02 milliamperes 
Heater-Voltages(AC) #RRtent: SgShOr Selnn em. Paes 6.3 volts 
Heater Current (AC) cee a ee ae ae ne ee 0.8 amperes 


*All voltages referred to the cathode. 


Note 1. The operating frequency is determined by the Anode Voltage. 


APPLICATION 


Cooling: To insure normal operation over prolonged periods, sufficient cooling is required so that the EM- 


1086 magnet temperature does not exceed 70°C. 


Anode: The operating frequency is determined by the anode voltage. The anode is mounted in direct elec- 
trical contact with the external circuit. Therefore, it is often convenient to operate the anode at chassis po- 


tential with the cathode and injection anode at appropriate negative potentials. 


Cathode: The cathode and one leg of the heater are internally connected. Therefore, the heater supply must 


be insulated for the maximum tuning voltage.. 


The heater voltage should be maintained within +5% of the rated value of 6.3 volts if variations in per- 
formance are to be minimized and the best tube life obtained. Either alternating or direct current may be 
used to energize the EM-1086 heater in most applications as a result of the advanced counterwound helical 
heater package. In applications where residual FM at the power supply frequency must be held to an absolute 


minimum, it is recommended that direct current be used for the heater. 


Proximity of Ferrous Materials: To minimize variations in performance, ferrous materials should be kept at 
least 6 inches from the magnetron package. Modulation of the tube may be produced by rotating ferrous 
materials and such parts as fans, shafts and couplings should be placed as far from the magnetron package 
as possible. Transformers and chokes should not be placed in such close proximity to the tube that their stray 


magnetic fields will interfere with the magnetron operation. 


EM-1086 gin — 


Temperature Stability: The permanent magnet for the EM-1086 has been temperature stabilized to minimize 
frequency changes caused by variations in the ambient temperature. The temperature/frequency coefficient 
for the EM-1086 package is typically .02% of the operating frequency per degree Centigrade. Thus, for an 
operating frequency of 1,000 megacycles, the temperature/frequency coefficient is typically 200 kilocycles 
per degree Centigrade. A positive change in temperature will always produce a positive change in fre- 


quency. 


Special Applications: For any additional information concerning this tube or its application, write to Micro- 
wave Product Manager, Eitel-McCullough, Inc., San Carlos, California, telephone LYtell 1-1451. 
Cable: EIMAC. 
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tunable magnetron capable of delivering a minimum output power of 35 watts 


into a 50 ohm termination over the frequency range of 2.2 to 2.3 Kmc. 


The electron injection design incorporated in this magentron minimizes 
back-bombardment of the indirectly heated EMA cathode with resultant long 
life. This design also reduces output power variation across the tuning range 


by limiting the cathode current variation resulting from anode voltage changes. 


The Eimac X-1091 is a ruggedized, ceramic and metal packaged voltage- 


OBJECTIVE DATA 


MAGNETRON 
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S-BAND 
PACKAGED 
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The extremely linear tuning characteristic of this magnetron simplifies programming the frequency 


sweep, by eliminating the complicated compensating networks required by other voltage tunable oscillators. 


The X-1091 Circuit Assembly has been designed for use with this tube to cover the specified frequency 


range and includes the permanent magnet and rf circuitry. Electrical connections to the tube are completed 


by means of flexible leads. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Cathode: Unipotential, Matrix 
Warm-up Time : - 2 
Heater: Voltage (AC or DC) - - 
Current - A A 5 , 


Minimum Output Power - - - - 
Frequency Range Sj ee eo a 


MECHANICAL 


Operating Position Se A 
Cooling Sa SAREE eS: 
Electrical Connections - - - - 
RF Output Coupling 2 Peer e 
Net weight, including magnet and circuit 
Shipping’ Weight" - - -  - ~~ 


Maximum Overall Dimensions (Magnet and Circuit): 


\ Height So See Se Cat ee 


Width Sh Oe rr 1S 
Length ulcmgenst 100s ane 


(Effective 10-27-62) Copyright 1962 by Eitel-McCullough, Inc. 


60 seconds 


6.3 volts 
1.0 ampere 
35 watts 


2200 to 2300 megacycles 


Any 
Forced Air 
Flexible leads 


Type N or TNC Female 


3.2 pounds 

10 pounds 

3 inches 

2 5/16 inches 
4 1/2 inches 
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MAXIMUM RATINGS 


Anode Voltage* UG i LA Feast Ree kA ee Pee er men nd lee 2500 volts 
Cathode Gurrenty | <0 5 etree) fa he ee) ve Rh ons meta tet eT ee 60 milliamperes 
Injection tAnodemvoltage’+ y=) is .s her vur's i) mae) Aen 600 volts 
InjectionyAnode:Gutrent'.1) v= 4 =) ok a0 a) 15/0 at eae ieee es 1 milliampere 


TYPICAL OPERATION (In X-1091 Circuit Assembly, Load VSWR=1.15:1) 


Frequency Range - - - = += - = = + = = + = + 2200-2300 megacycles 
AnodetVoltage* INotert)) = = =) + Tete Oe 0021240 volts 
Gathoder Current? so) ett fe eo) 2 eee. eee 9) sues OFA OLLI ee 
TypicalsPower Output), =) 4--00 0-0 sy 9senl eke | cot oe ees OS watts 
Anode: FM. Sensitivity’ yey =. =) veo ice) ome | ca ies ee 1.4 Mc/volt 
Injection Anode Voltage ~ = = = = ‘m= = = 98) ue oe 300 volts 
Injection'!Anode Current) -)\'=))\) oi" fim tape tn) ni en 0.5 milliampere 
Heater Voltage ttAC) cer! =) eee SRW te |) mt gent ena mh Sala 6.3 volts 
Heater Current ati inp thei) ieee di. =o eee aay into We sogh i Manage ice maine 0.8 amperes 


*All voltages referred to the cathode. 
Note 1. The operating frequency is determined by the anode voltage. 


APPLICATION 


Cooling: The X-1091 is designed to be cooled by forced air. To insure normal operation over long periods, 


sufficient cooling is required to maintain the magnet temperature below 70°C. 


Anode: The operating frequency is determined by the anode voltage. The anode is mounted in direct elec- 
trical contact with the external circuit. Therefore, it is often convenient to operate the anode at chassis po- 


tential, with the cathode and injection anode at appropriate negative potentials. 


Cathode: The cathode and one leg of the heater are internally connected. Therefore, the heater supply must 
be insulated for the maximum tuning voltage. 

The heater voltage should be maintained within + 5% of the rated value of 6.3 volts if variations in per- 
formance are to be minimized and the best tube life obtained. Either alternating or direct current may be 
used to energize the X-1091 heater in most applications as a result of the advanced counter-wound helical 
heater package. In applications where residual FM at the power supply frequency must be held to an absolute 


minimum, it is recommended that direct current be used for the heater. 


Proximity of Ferrous Materials: To minimize variations in performance, ferrous materials should be kept at 
least 6 inches from the magnetron package. Modulation of the tube may be produced by rotating ferrous 
materials and such parts as fans, shafts and couplings should be placed as far from the magnetron package 
as possible. Transformers and chokes should not be placed in such close proximity to the tube that their stray 


magnetic fields will interfere with the magnetron operation. 


Temperature Stability: The permanent magnet for the X-1091 has been temperature stabilized to minimize 


X-1091 dnt — 


frequency changes caused by variations in the ambient temperature. The temperature/frequency coefficient 
for the X-1091 package is typically .008% of the operating frequency per degree Centigrade. Thus, for an 
operating frequency of 2250 megacycles, the temperature/frequency coefficient is typically 180 kilocycles 
per degree Centigrade. A positive change in temperature will always produce a positive change in fre- 


quency. 


Linearity: The voltage/magnetic-field/frequency relationship of a magnetron is theoretically linear and this 
linearity is observed in practical tubes. The frequency versus tuning voltage curve for the X-1091 is a straight 
line with a positive slope and may be easily programmed for the desired frequency sweep. Tests of the fine 
grain linearity curve show a deviation from a straight line of approximately 3-5 parts per thousand over a 


20 megacycle bandwidth. 


Special Applications: For any additional information concerning this tube or its application, write to Micro- 
wave Product Manager, Eitel-McCullough, Inc., San Carlos, California, telephone LYtell 1-1451. 
Cable: EIMAC. 
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OBJECTIVE DATA 


X-1092 


: fi EITEL-McCULLOUGH, INC. L-BAND 

e Ni Ga A GRA OS COVA HVECO RI IN-IUA PACKAGED 
9 VOLTAGE 
TUNABLE 

MAGNETRON 


The Eimac X-1092 is a ruggedized, ceramic and metal packaged 
voltage-tunable magnetron capable of delivering a minimum output 
power of 750 milliwatts into a 50-ohm termination over the fre- 
quency range of 800 to 1450 megacycles. 

The electron injection design incorporated in this magnetron 
minimizes back-bombardment of the indirectly heated EMA cathode 
with resultant long life. This design also reduces output power 
variation across the tuning range by limiting the cathode current 
variation resulting from anode voltage changes. 

The extremely linear tuning characteristic of this magnetron 
simplifies programming the frequency sweep, by eliminating the 
complicated compensating networks required by other voltage tun- 
able oscillators. 

The X-1092 Circuit Assembly has been designed for use with this 
tube to cover the specified frequency range and includes the 
permanent magnet and rf circuitry. Electrical connections to the tube 
are completed by means of flexible leads. 


& 


GENERAL CHARACTERISTICS 


ELECTRICAL 
Cathode: Unipotential, EMA 
Warm-up time - - - - = = = = = = = = 60 seconds 
Heater: Voltage (AC or a eit aey tl Be et! a Ste Je 63 volts 
Current - - == Beata me ees a Si aaa re 108 ampere 
Minimum Output Power - = = = = = = = = = = = 750 milliwatts 
Frequency Range - - = = - = = = - = = 800 to 1450 megacycles 
MECHANICAL 
Operating Position spe i em om em im ee em Seay 
OL mm re me ee mm pe me mm TOR CE aaa 
Electrical Connections- - - = - = = = = = = = = = = flexible leads 
RF Output Coupling- - - = = - = = = = = = = = = = TNC female 
Net Weight, including magnet and circuit - - - - = - = = = = 3.5pounds 
Shipping Weighti— = = = mm em ie em hl hh Cl «610 pounds 
Maximum Overall Dimensions (Magnet and Circuit): 
Height - - = = = = = = = =('= = ~ = = = = 3 inches 
Width- - = = = = = = = = = = = = = = = = 2 inches 
Length - - - - - - - = - = - = = = = = 4-1/2 inches 
3 MAXIMUM RATINGS 
ov Anode Voltageé¥ - - - - - - - - = = = = = = = 2500 volts 
Cathode Current - - = = = = = = = = = = = = 25 milliamperes 


- +500 volts 


Injection Anode Voltage* 


(Effective 3-5-63) © Copyright 1963 by Eitel-McCullough, Inc. Printed in U.S.A. 
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TYPICAL OPERATION (In X-1092 Circuit Assembly, Load VSWR = 1.15:1) 


Frequency Range - - - - - - - - = - -_ 800 1450 megacycles 
Anode Voltage* (Note 1) - - = = - - - - - 1175 2070 volts 
Cathode Current 2] hr = i 15 milliamperes 
ey pica yPOWer OULDUt- sakes ee mee ene 0.3 3 watts 
Anode FM Sensitivity- - - - - - - - - = = - 7). Mc/volt 
Injection Anodes Voltage* =< f=) =ya — = = = =e = 200 volts 
Ini cetionm nod eu nren ta as —h ee .05 milliampere 
Heaterevoltaze:(AC) =) = iia ee) ee ee 6.3 volts 
HeateriGurrents(AC)e=— 9-9 =) .=-— G= (— tar ee oe 0.8 ampere 


*All voltages referred to the cathode. 


Note 1. The operating frequency is determined by the Anode Voltage. 
APPLICATION 


Anode: The operating frequency is determined by the anode voltage. The anode is mounted 
in direct electrical contact with the external circuit. Therefore, it is often convenient to 
operate the anode at chassis potential, with the cathode and injection anode at appropriate 
negative potentials. 


Cathode: The cathode and one leg of the heater are internally connected. Therefore, the 
heater supply must be insulated for the maximum tuning voltage. 


The heater voltage should be maintained within 5% of the rated value of 6.3 volts if | 
variations in performance are to be minimized and the best tube life obtained. Either 0 
alternating or direct current may be used to energize the X-1092 heater in most applica- 
tions as a result of the advanced counter-wound helical heater package. In applications 
where residual FM at the power supply frequency must be held to an absolute minimum, 
it is recommended that direct current be used for the heater. 


Proximity of Ferrous Materials: To minimize variations in performance, ferrous mat- 
erials should be kept at least 6 inches from the magnetron package. Modulation of the tube 
may be produced by rotating ferrous materials and such parts as fans, shafts and coup- 
lings should be placed as far from the magnetron package as possible. Transformers and 
chokes should not be placed in such close proximity to the tube that their stray magnetic 
fields will interfere with the magnetron operation. 


Cooling: To insure long life and best operation, the magnet temperature should not ex- 
ceed 70° C. 


Temperature Stability: The permanent magnet for the X-1092 has been temperature 
stabilized to minimize frequency changes caused by variations in the ambient temperature. 
The temperature/frequency coefficient for the X-1092 package is typically .02% of the 
operating frequency per degree Centigrade. Thus, for an operating frequency of 1000 
megacycles, the temperature/frequency coefficient is typically 200 kilocycles per degree 
Centigrade. A positive change in temperature will always produce a positive change in 
frequency. 


Linearity: The voltage/magnetic-field/frequency relationship of a magnetron is theor- 
etically linear and this linearity is observed in practical tubes. The frequency versus 
tuning voltage curve for the X-1092 is a straight line with a positive slope and may be 
easily programmed for the desired frequency Sweep. ( 


Special Applications: For any additional information concerning this tube or its applica- 
tion, write to Microwave Product Manager, Eitel-McCullough, Inc., San Carlos, Calif- 
ornia, telephone LYtell 1-1451, Cable: EIMAC. 
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OIMENSIONS IN INCHES 
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POWER OUTPUT VS FREQUENCY 
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(1) These tubes, formerly manufactured by EIMAC Division (2) These tubes, formerly manufactured by EIMAC Division (3) These tubes, formerly manufactured by EIMAC Division 
of Varian, are now manufactured and marketed by the of Varian, are now manufactured and marketed by the of Varian, are now manufactured and marketed by the 
Varian Palo Alto Tube Division. Varian Palo Alto TWT Division. BOMAC Division of Varian. / 


eg 
FOR INFORMATION ON THESE AND OTHER VARIAN PRODUCTS CONTACT THE APPROPRIATE VARIAN DIVISION OR ANY VARIAN FIELD OFFICE. SEE OTHER SIDE OF THIS SHEET FOR A 
COMPLETE LIST OF VARIAN FIELD OFFICES. 


*Divider Sheets Not Available Effective Date 9-15-67 
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U. S. SALES OFFICES 


ATLANTA 
3110 Maple Drive, N.E. 
Suite 103 
Atlanta, Georgia 30305 
TEL: (404) 261-4572 
TWX: 810-751-8369 


CLEARWATER BRANCH 

314 South Missouri 
Clearwater, Fla. 33516 
TEL: (813) 446-8513 
TWX: 810-866-0434 


BOSTON 
400 Wyman St. 
Waltham, Mass. 02154 
TEL: (617) 891-4560 
TWX: 710-324-0688 


CHICAGO 
205 W. Touhy Ave. 
Park Ridge, Illinois 60068 
TEL: (312) 825-6686 
TWX: 910-253-1824 


INTERNATIONAL SALES OFFICES 


AUSTRALIA 
Varian Pty. Ltd. 
38 Oxley St., Crows Nest 
Sydney, Australia 
TEL: 430-673 


Varian Pty. Ltd. 

541 St. Kilda Road 
Melbourne, Australia 
TEL: 511-361 


BENELUX 
Varian Associates N.V. 
Atoomgebouw 112 
Kamer 186 
Amsterdam-Schiphol, Holland 
TEL: (020) 15 94 10 


DIVISIONS AND SUBSIDIARIES 


BOMAC DIVISION 
Salem Road 
Beverly, Mass. 01915 
TEL: (617) 922-6000 
TWX: 710-347-1394 


CALIFORNIA AVENUE OPERATION 
601 California Ave. 
Palo Alto, Calif. 94304 
TEL: (415) 326-4000 
TWX: 910-373-1731 


DALLAS 
First Bank & Trust Bldg. 
P. 0. Box 689 
Richardson, Texas 75081 
TEL: (214) 235-2385 
TWX: 910-867-4712 


DAYTON 
Southmoor Building 
10 Southmoor Circle 
Dayton, Ohio 45429 
TEL; (513) 298-7318 
TWX: 810-459-1924 


LOS ANGELES 
2901 Wilshire Blvd. 
Santa Monica, Calif. 90403 
TEL: (213) 451-5877 
TWX: 910-343-6868 


LA JOLLA BRANCH 

7760 Fay Ave., Suite 0 
La Jolla, Calif. 92037 
TEL: (714) 454-2567 


CANADA 
Varian Associates of Canada, Ltd. 
45 River Road 
Georgetown, Ontario, Canada 
TEL: (416) 877-6901 
TWX: 610-492-2641 


FRANCE 
Microwave 
Thomson-Varian, S.A, 
6 rue Mario Nikis 
75 Paris 15e, France 
TEL: 783-91-00 


Power Grid 

Varian S.A, 

85 rue Foundary 

75 Paris 15e, France 
TEL: 306-98-11 


EIMAC DIVISION 
301 Industrial Way 
San Carlos, Calif. 94070 
TEL: (415) 592-1221 
TWX: 910-376-4893 


1678 So. Pioneer Road 
Salt Lake City, Utah 84104 
TEL: (801) 487-7561 


LEL DIVISION 
Akron Street 
Copiague, L.I., N.Y. 11726 
TEL: (516) 264-2200 
TWX: 510-224-6692 


NEW YORK 
2005 Route 22 


Corner Fairway Drive 
Union, New Jersey 07083 
TEL: (201) 688-8800 
TWX: 701-985-4713 


LONG ISLAND BRANCH 

Forte Suffolk Office Center 
900 Walt Whitman Road 
Melville, L.I., N.Y. 11746 
TEL: (516) 549-5422 

TWX: 510-226-6987 


PHILADELPHIA 


P, O. Box 256 

1500 Kings Highway 
Cherry Hill, N.J. 08034 
TEL: (609) 428-6800 
TWX: 710-896-0640 


PHOENIX 


77 Third Ave., West 
Scottsdale, Arizona 85251 
TEL: (602) 947-5461 

TWX: 910-950-1298 


GERMANY 


Varian GmbH 
Breitwiesenstrasse 9 
7 Stuttgart-Vaihingen 
West Germany 

TEL: (0711) 78 33 51 


ITALY 


Varian SpA 

Largo Turati, 49 
Torino, Italy 

TEL: (02) 50 25 74 


SCANDINAVIA 


Varian AB 
Skytteholmsvagen 7d 

Solna (Stockholm), Sweden 
TEL: (08) 82 00 30 


NATIONAL ELECTRONICS, INC, 


A Varian Subsidiary 
Geneva, Illinois 60134 
TEL: (312) 232-4300 
TWX: 910-237-1685 


PALO ALTO TUBE DIVISION 


611 Hansen Way 

Palo Alto, Calif. 94303 
TEL: (415) 326-4000 
TWX 910-373-1731 


CORPORATE OFFICE: 


611 Hansen Way 

Palo Alto, Calif. 94303 
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The 4K200LX is a CW amplifier klystron capable of producing an output power 
of 60 kW at frequencies from 1.235 to 1.365 GHz. Minimum power gain is 
34 decibels. 


Four integral cavities are used in the 4K200LX. Both input and output rf 
couplings are fixed. A built-in Vaclon* pump is supplied which not only main- 
tains a low gas pressure, but also provides a continuous indication of this pressure 
during operation. 


A focusing electromagnet, Type Number H-204, has been designed for use with 
the 4K200LX. 


CHARACTERISTICS 
ELECTRICAL 
Pre termes Voltage (2200) gs Ila iis say Sees cicn th) eel Oe Vac 
COTTEN UMN OLU1NG ) Meee eas et ames eee ec ea BEA AC 
Cathode: Unipotential 
Heating slimes ia), fe eee 0. ee ee 5 Min 
ee sa 11) eee fa es LN area Pe. Y hate oe ai oh db 
UE OW CT nea ames te ee es ee CO ea kW. 
Breduency a. me nyt iC Any eae ee tee (te 230'=)1 360. ‘GHz 
Vaclon*® Power Supply 
NOt 0 Cater Soe ene e, Gee A oe si Nee don kK VOC 
CUVEC STE gh Ope bak Va a el ee meg, si Mwy Cals 
MECHANICAL 
Opera Se COSIOU MW ame! eee Ne Lee Vertical, collector up 
Input rf Coupling _ _ -~ - .~ - . . - TypeN Coaxial Fitting 
OutputemiCoupungmen. 8 2s SE ere te  UGAITA/U Flange 


* Trademark 
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MECHANICAL (Continued) 


Cooling: Forced Air and Water Flow Rate Pressure Drop 
Gathode: “A vies Ce ie o Aode eae e tae eO mCT I free 
Output Tuner _ a Ae oe eee ee | cme Ch 4 cfm 34" H20 
KlystroniBody-eaea mn ee ee le es er Se DIT 10 _ psi 
Kivstron; Collectorseaee® ..01e- ee eee ee OU DT 25 psi 
Rlectromarnet?. sem so) ee 0) eee a 2 [EL 30 psi 


ELECTROMAGNET POWER SUPPLY REQUIREMENTS 


Voltage, Adjustable to yp salen Wey hall ant Se a don pele eyes a Se LO 
CrirreniGmaAciistabie, to ve Ae 9) Ve errs 2p = = ee es ee eee 20 Adc 
MAXIMUM RATINGS 
BEAMAV ODAGH@-, We Fils GRO. og SANT, nea 2 ee RR ge ee eer 26 kVde 
BEAM'CURREND. 2220 2) on 2k. Se See eh ee ee 
BEAM INPUT POWER i ee Ce ae Tee TT 
BODY; CURRENT we 002) (sey a 9 SS Es - ee ee Ue 
GOLLEC TORSDISSTPATION:. --nis tilt el 2) bite Od | ie ne 
INLET: GOQGEANT: PRESSURE 6028 40. 20 2 8 Mice ieee 8) 0) i a a 
COOLANT OUTLET TEMPERATURE A, Se S290 Sie, Fe SO aac 

LOADAVSWRa( NONGDESURUGTIVE, geean en "Sauna a py ee en 

TYPICAL OPERATION 

Frequency ¢ Suds t2) §cuacenee ee tc ee Oa Oe ee a nt oe ce er 13 GHz 
Output:Power o(> 2,0 Ete AN oe in ee er ee Oe 62 kW 
Driving Power. 2) 651. ksh ocd emme Nel' ) oeh) t d A ons Op a ee 20 WV, 
Power, Gain =) 5%) oe ee ee hee ee eee ae ee ee eee) ee re 34.9 db 
Beam: Voltage..2.. |... hee 1 ee a | ee ee 25 kVde 
Beam, Currenticg / 2 ocd Re a es a ee eee 8 Adc 
Body? Current: sy... ° Ree See a oe Ve. ek, ee a 150 mAdc 
Efficiency 0 aM se oT) APD ie eg rate eae a a, SR 2 % 


Electromagnet Current _ 


For additional data or information regarding a specific application, write to EIMAC, Division of Varian, 
301 Industrial Way, San Carlos, California 94070. 
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The EIMAC 4KM70SJ is a power-amplifier klystron designed to operate at 
frequencies from 1700 to 2400 megahertz with a rated output power of 20 kilo- 
watts and a minimum gain of 40 decibels. This klystron was the first product of 
EIMAC’S High Power Microwave Tube Laboratory, established in 1961. The 
design of the 4KM70SJ is completely new, incorporating many recent advances in 
klystron technology. 


A large EIMAC Matrix Type A cathode is used in the 4KM70SJ with cathode 
current loading of only 230 milliamperes per square centimeter. This light cathode 
loading assures long life. The electron gun has a confined flow configuration 
which minimizes focusing adjustments and produces a very stable beam. The 
current of the focusing electromagnet can be varied over a wide range without 
appreciably affecting RF output or body current. Only one electromagnet power 
supply is required. 


Four integral cavities are used in the 4KM70SJ. Both input and output 
couplings are fixed. The output window is a thick beryllium oxide disc. 


The 4KM70SJ incorporates a built-in vacuum pump, in the form of a titan- 
ium getter, which should be energized whenever heater power is applied. 
Effective protection against internal arcs is provided by the EIMAC Modulating 


@P Anode. 


A focusing electromagnet and klystron supporting structure, Catalog Number 
H-136, has been designed for use with the 4KM70SJ. 


EIMAC Water Load WL-201 is recommended for use with this klystron. 


CHARACTERISTICS 
ELECTRICAL 

je forergreg MGal Le Vga oe seg Seer ey Oe ee ey volts 
CUTAN eee are eer a gene tes eh ae aha ey a Bee 3 te iT 2 amperes 
Maximum Starting Current *-0 7) eum = = aie = ee ee ss 24 amperes 

Cathode: EMA, Unipotential 
Pica  Latiemog Gomcnin'\h-." eo Vek die ted vo! “= ucep lee 4 \Uawe | fer ooh om OS minutes 

setrerea acy OltapentNominal) ue 2 oe- = - Sa eee we we es volts 
FANE COPS ile PAR es Pat eae ee |b amperes 
POWER sallow Ose. <euctie sw! Partial “ohio, Pamela) oon mo ae oon otal RAD decibels 
PUTER OWERS =o) t6 iar =| a8 «eda Wal wean Sane. Sy nt a ees 20 kilowatts 
Frequency Range - - - - - - - - - = = = = = = - = 1700 to 2400 megahertz 
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MECHANICAL 
A7DETaIA RE OSISOIE EGE ee =~ Sg ee ee en 
RES Coupling 1in putt nid nme am erent = se eres Maye = rverimanain athe aka enemananonn armen! ynerNMgoaxctal rehire 
Mutput- 9 = - =e ee ee ee el ee UGS ASU Bang 
Weight: Beiverron “Only 2 = ea eh ew eee eo 
Figv5 Ge Electromagnet)j-, = <= 2 =e en re eed SEG 
Cooling: Water and Forced Air 
Flow Rate Pressure Drop 
Ge et er ees ee ey ie cee 20 cfm free 
Riystton Body -°-"- - = «9+ "- 2 2 ss 7s a8 1.5 gpm 60 psi 
ilyseron” Collectoriinstisny Ztias Ped Ped ule ites ae 18 gpm 40 psi 
Hiectromagnet - +i s))j+) igd ekYl- petal ote 1.5 gpm 25 psi 
ELECTROMAGNET POWER SUPPLY REQUIREMENTS 
Voltace - wMMMIIME- = 05 20g ee ew) ced GS GIy a at Bone i eg ROTI OG volts 
Current [@°Reeeeee ~~ SH GIkG NT TREE APRS SEE Sele ee eS SE EG amperes 
MAXIMUM RATINGS 
DC BEAM VOLTAGE - - - - - - - - - += = = + += = - += = = 21 KILOVOLTS 
DC BEA MACUREEIN Daehn) ne) oo De Se ie Fae en ee 4 AMPERES 
DC*BEAMSINPUTPPOWER. == oe a eee ee ea ke be 70 KILOWATTS 
DC BOD YACUR REIN [on a) rua eek as ae aie a Me algae eae se 85 MILLIAMPERES 
COLLECTOR#SEESSIPA TION ee oc het ate nee ee a = 70 KILOWATTS 
INLETOWATERP PRESSURE” moo Sgr, >) ey a) cst, ae ce 80 PSI 
LOAD VSWR» r, 2% 6) ee he ims cael EE tay Be Rh Oe at em en Pond 
TYPICAL OPERATION 
Brequency spe ss oS a i ee megahertz 
Output Power! =, +5 = = eA sce ee Es ee et Se ee oT kilowatts 
Deriving yPowern- 3. =) = sl ce Pe en a ee ol no ee 1 watt 
Power Gain fig su eh mm ss ie me hs) Po Aye get es co he) Es, es decibels 
DC Beam Voltage «0 2) 9 <0 0. un wer Bey ee hel Act ew a a OL) kilovolts 
DC Beam Current: (3720 Sere) lo) oe ee ee fe a ee Pe ce” ot ee 2 amperes 
DC Modulating-AnodeWoltage = = <5 20 2 el Gh eee ee ee kilovolts 
Beam. Power) Eihcienty ys =! -- =. ei tein me mathe es et toes ee a) percent 
DG: Body Current: <2 cen je '+: 34 alg” ey Bae) a aia die egw ais ee eC) milliamperes 
3: dSiMbandwidth 6-6 a hee en a = OL Ba ha ee, oe ee, et eT megahertz 
Hleoteowgapnet Currents =* <* -0-- 5% 6. Be oS. ee ee het Dogtra amperes 


For additional information or information regarding a specific application, write to High Power Microwave Division, 
EIMAC Division of Varian, San Carlos, California. 
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The EIMAC 5KM1000SG Power Amplifier Klystron was 
designed for use in the ground transmitters of spacecraft com- 
munications and tracking systems. Due to its high efficiency 
and gain, this klystron is also suitable for industrial microwave 
heating systems and CW linear accelerators demanding ex- 
tremely high power levels at S-band. 


The 5KM1000SG provides a minimum output power of 
450 kW CW, with 50% minimum efficiency, 55 dB gain, and 
20 MHz instantaneous bandwidth at the 1 dB points. 


This klystron is extremely rugged and operable in any po- 
sition, and is suitable for antenna mounting. The 5KM1000SG 
has five integral cavities, and features a unique half-wave 
beryllium oxide output window. The window is protected by an 
integral arc detector. 


The 5KM1000SG is equipped with a modulating anode 
which should be connected to the body through a 20,000 ohm 
resistor to prevent damage to the klystron in the event of an arc 
between anode and cathode. A built-in Vaclon® pump is sup- 
plied which maintains a low gas pressure and provides continu- 
ous indication of gas pressure during operation. The collector is 
rated at one megawatt, allowing amplitude modulation of the 
drive level or removal of drive power without overheating of 
the collector. Digital counters are provided to facilitate tuning. 


The associated electromagnet, Catalog Number H-244, re- 
quires only a single power supply at fixed current for all oper- 
ating conditions and power levels. In addition, an oil-filled tank 
including socket, high voltage cable-to-oil triaxial feedthrough, 
modulating anode connector and heater supply, is available as 
Catalog Number SK-131. 
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ELECTRICAL 

Cathode - - 
Heater Voltage 
Heater Current 
Tuning Range 


Output Power 


Bandwidth (Instantaneous 1 dB) 


Efficiency - 


Gain -  - 


Vaclon® Power Supply: 


Voltage - 
Current - 


MECHANICAL 
Operating Position 


Input rf Coupling 


Output rf Coupling 


Water Cooling Requirements: 


Collector 
Body - 


Output Drift Tube 
Output Window 


Solenoid and Socket Tank - 


Weights: 
5KM1000SG 


H-244 Electromagnet - 


SK-131 Socket Tank 


Voltage, adjustable to - 


Current, adjustable to - 


ELECTROMAGNET POWER SUPPLY 


CHARACTERISTICS 


Impregnated, Unipotential 


12.5. .Vac 
16.5 Aac 


-  - 2320-2456 MHz 


450 kW 
20 MHz 
50 % 
55 dB 


3.5 kVdc 
300 pAdc 


Any between horizontal and 
vertical with collector up 


- Type N 


- WR-340 Waveguide 


Flow Rate 
240 gpm 
30 gpm 
10 gpm 
4 gpm 
10 gpm 


REQUIREMENTS 


Pressure Drop 
25 psi 
90 psi 
90 psi 
90 psi 
90 psi 


450 Ibs. 
300 lbs. 
300 lbs. 


450 Vdc & 


25 Adc 


BEAM VOLTAGE - 
BEAM CURRENT - 


BEAM INPUT POWER 
BODY CURRENT (WITHOUT DRIVE) - - - - - - 
BODY CURRENT (WITH DRIVE) - - - - - - - 


COLLECTOR DISSIPATION 


INLET COOLANT PRESSURE - 
COOLANT OUTLET TEMPERATURE - - - - - - 


LOAD VSWR -_ - 


Frequency -  - 
Output Power -_ - 
Driving Power_ - 
Power Gain - - 
Beam Voltage - 
Beam Current - 


Body Current -_ - 


Modulating Anode Voltage 


(with respect to cathode) 


1 dB Bandwidth - 
Efficiency ke 
Electromagnet Current 
Load VSWR -_ - 


MAXIMUM RATINGS 


TYPICAL OPERATION 
(Tuned for High Efficiency ) 


1.2:1 


<1.1:1 


het 5KM1000SG 


kVdc 
Adc 
MW 
mAdc 
Adc 
MW 
psig 
AC. 


MHz 


For additional data or information regarding a specific application write to EIMAC Division of 
Varian, 301 Industrial Way, San Carlos, California 94070. 


POWER OUTPUT (KW) 


BEAM VOLTAGE VS. BEAM CURRENT 


BEAM CURRENT (AMPS) 


BEAM VOLTAGE (KV) 


POWER OUTPUT VS. BEAM VOLTAGE 


POWER OUTPUT (KW) 


0 
BEAM VOLTAGE (KV) 


Sno} 5KM1000SG 


POWER OUTPUT VS. DRIVE POWER 


0.25 0.50 0.75 10 125 1.50.20 
DRIVE POWER (WATTS) 


5KM1000SG KLYSTRON 


= hint 5KM1000SG 


5KM1000SG 
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The EIMAC X3033 is a pulse amplifier klystron designed for broad- 
band, long pulse service at a frequency of 3000 MHz. This klystron has a 
minimum fixed-tuned bandwidth of 50 MHz centered at this frequency and 
will deliver a minimum peak output power of 200 kilowatts, at 50 kilowatts 
average power, with a minimum power gain of 50 decibels. 


Seven integral cavities are used in the klystron. The output circuit 
mates with a WR-284 S-band waveguide. 


This klystron employs the EIMAC Modulating Anode which provides a 


convenient means for pulse modulating the output power without changing 
the beam voltage. The electron gun geometry is such that a typical switch- 
ing voltage of 40 kilovolts is required for the modulating anode to provide 
the specified beam current, at the rated beam voltage of 40 kilovolts. 


The tube incorporates a built-in Vaclon® pump which maintains a low 
gas pressure, and also provides a means for continuously monitoring this 
pressure. 


Catalog Number H-169 has been assigned to the magnetic circuitry for 
this tube. 


CHARACTERISTICS 
ELECTRICAL 
Cathode: Impregnated, Unipotential 
Minimum Heating Time - - - - - - - - - = 


Heater: Voltage (+5%) - - - - - = - 2 +2 © = 
Current (nominal) - - - - - = = + - = - 


Power Gain (minimum) - - - - - + - - - - - 
PeAMPOMCHOULDUtH a fs = wy ieee ele ll 
Average Power Output- - - - - -= = + -=- + - - 


MaclOnsr tinier VOiASe) = f=. i= een ce ee elle 
Current (0.1 megohm limiting resistor) 


(Effective 6-15-67) © 1967 by Varian 


Tentative Data 


X3033 


PULSE AMPLIFIER 
KLYSTRON 


200 kW min. Peak Power 
3000 MHz 


- 5 min 
- 17 Vac 
~ 5 Aac 
- 50 dB 
- 200 kw 
- 50 kW 
- 3to4 kVdc 
- 10 mAdc 
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MECHANICAL 
Operating Position - = = = = 25 = = = + = Vertical, Cathode End Down 
InpupCoupling (rf). 9-99 - = =  - = = “= 9 6 oe = a = TyperN 
Output Coupling (rf) - - - - + - + - = = © = = = = = WR-284 
Approximate Weight (tube only) - - - - - - - = - = = = = 120 Ibs 
Approximate Weight (H-169 Magnetic Circuit) - - - - - - - = = = 500 Ibs 
Cooling: Air and Water Flow Rate Pressure Drop 
CatnodevGAll) a ye-amr en =) =) ec) RS ete @ a 25 cfm free 
Collector by eo en er a a re 30 gpm 80 psi 
INivsurons BOd yam ge me ee oe ot 2 ar eg 3. gpm 80 psi 
PCCIrOMmacnet= wn emcm sia end | ee a io eee 3.5 gpm 80 psi 
Maximum Overall Dimensions (Klystron and Electromagnet) : 
Length (nominal) eee ee eer ec er) ee UR arta las 
Diameter (nominal) - - - -.* - - - - - -* =-+ - = = 24 inches 
ELECTROMAGNET POWER SUPPLY REQUIREMENTS 
Four separate supplies (adjustable) - - - - - - - - - - = 65 Vdc @ 15 Adc 
MAXIMUM RATINGS 
BEAM“VOLTAGE =) - = = sw we ew a a =e 42 kVdc 
PIAKSB EAM CURREN Tg g-feee= ean = ed a ee 18 A 
PEAK MODULATING ANODE VOLTAGE - - - - - = - = 2 = 42 kv 
AVERAGE BODY CURRENT - - - - - =< = - - - 2* = = 200 mAdc 
COLLECTOR DISSIPATION - -: - = * = - - «© 2s 2 = = 190 kW 
DUTY CYCLE A) ett te eee ere oe Oe EAs 
SEAL TEMPERATURE - - - - © = © = = = = © = = 175 id 
LOAD VSWR (non destructive) - - - -*© - - = - 2- = = = 1,5:1 
INLET WATER PRESSURE - - - = = - = -+= + - - = + 135 PSIG 
OUTLET WATER TEMPERATURE - = = = ee elle 80 °C 
TYPICAL OPERATION, BROADBAND PULSE AMPLIFIER 
Center Frequency - - - - - - *2 - = = = = = = = = 3000 MHz 
Beam Voltage mee Pap. we he ce epee fe 8 TENE a aed vas BoteRia aa bem 01 ge 38 kVdc 
Peak Modulating-Anode Voltage a 38 kv 
Peak Beam Current - - - - - = = © = = * © 2 = © 14.6 A 
Average Body Current - - - - - - + = = = = 2 = = = 170 mAdc 
Peak Output Power - - - - = = = = = © 2+ 2 2 = = 214 kw 
Average Output Power alm lp ve eh a et) ee ies Se eS MeV 
Peak Drive Power - - - - - = = = *= 2 25 8 2 2 2 ¢ 1.5 Ww 
Peak Beam Power Efficiency - - - - - - = © - 2 2 = = 38.5 % 
Pulse Width - - - - = = = =-= 5+ = 2 2 2 © = = = 2500 ps 
Duty Se eee eae ee ee eee ee ey 
Bandwidth (3 dB) - - - - - - - * 2 2 2 *# 28 2 2 = 90 MHz 
Load VSWR - - = = = = = | = “| 9s) 2 eye) = a8 =o 
Bandwidth (1dB)- - - - -*© - -* 2+ -* - 2 2 -2* 2 2 = 70 MHz 


For additional data or information regarding a specific application, write to EIMAC, Division of 
Varian Associates, 301 Industrial Way, San Carlos, California 94070. 
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TWT 


The EIMAC X3034 is a power-amplifier TWT intended for use in broadband 
communications systems. It is designed to operate at frequencies from 1.7 to 
2.1 gigahertz with a minimum output power of 1.1 kilowatts. The electron gun 
of this TWT has a confined flow configuration which makes focusing adjustments 
unnecessary and produces a stable beam. Excellent isolation between input and 
output is assured through the use of terminated severed circuit. This TWT incor- 
porates the EIMAC Modulating Anode which provides a versatile means for 
controlling the beam. 


EIMAC electromagnet assembly Type Number H-199 has been designed for 
use with the X3034. 


CHARACTERISTICS = 
@ ELECTRICAL wo 
Cathode: Impregnated, Unipotential 
Heating Time | (Ee. 5 CG Se ee a a ee a 5 Min 
Preterm ny OltagC 70-5 °C. )uw= MN @ etl = elo me Ge Gay ew ks 5.6 Vac or Vdc 
Cutrent NO) yaee-s ee eee =) = le fe a fe 3.8 Aac or Adc 
Power Gain (Saturated) - = - ‘+ “=. + + *« «© = « = =| 20 db 
Power Gain (Small Signal)- - - - - - - - - - - + - 25 db 
SUC OWED es © tie eM oats =) Delo = ne ge we ee 1.1 kW 
MEOUUGrCY I NONGC.- ea) Ce MMi ise moa nie ew Fe ie em OS 8 ALTON GHZ 
Maximum Power Variation in any 50 MHz band (Notel)- - - - - - 1 db 
MECHANICAL 
Maximum Dimensions: 
TATU ei ee ee Me sk mg wl be lathe ie me Fm iw 63458 inches 
WICC Seg rege me ml Sein ee as See ee ee ences 
Depth 0-0 tree = Mes = (swt eee es em lm lm ee Pe aNChes 
Weight (Including Electromagnet) - - - - - - - - = = = = 160 pounds 
Input Coupling (rf) - - - - - - - - - - = + = = Type N Coaxial 
Output Coupling (rf) - - - - - - - = - - - ¥%" coaxial, EIA STD RS-225 
Mounting Position- - - - - - - = += + = = = + + + + + Any 
Cooling: Forced Air and Water Flow Rate Pressure Drop 
CAthode megem et atten ern Yt err erant ret rs 20 cfm free 
3 Bod yang ey Geet: iii oe) PBS 1 gpm 50 psi 
MPOUCCEOT Ete [hms ein eye ses te Lie a 5 gpm 10 psi 
HISCECOMAGNCE Shed acWilnin mentee ee) 1.5 gpm 40 psi 
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ELECTROMAGNET POWER SUPPLY REQUIREMENTS 


Upper Coil - - - - - - - - += - -  -  - Adjustable to 50 Vdc at 10 Adc 
Lower Coil - - - - - - = = + -  -  -  - Adjustable to 35 Vdc at 7 Adc 


MAXIMUM RATINGS 


BEAM NV@UTAGE) -75 (0 8 en RS, SEE Oe PL et Oe = | ae 13 kVdc 
BEAMPCURRENT =. (20 Pe em 1 Adc 
BEAM INPUT POWER a i ee a eee ee 11 kW 
BODYéECURRENT =) c= sees > 082 Pee ope ee Fe) fa St eae 25 mAdc 
COLLECTOR. DISSIPATION © 20)™ 7 eet 5 Se ee ee 11 kW 
EOADBVSWRs  P=0 -ap a -\0 Om a a ea) Bee ae en = 8 ae Re Ld 
WATER INLET TEMPERATURE - - - - - - = 2 2+ = - = 50 °C 


TYPICAL OPERATION 


Frequency miwece Brow! a Gtk eee a a Us da 1.8 1.9 2.0 2.1 GHz 
Beam Voltage =" =) = = 9-9 (ae -we--e~ ool) 4 12.4 10:65 10:6 10:6 sk Vde 
Beant Current-= =) )/- "= = = = = 0.84 0:84 70.78 0.78 O:;7SeeAdc 
Mod Anode Voltage (with respect to cathode) - 10.0 #8 10.0 Shey SET 9.7 kVdc 
Jeloehgn@itiecciele cy | ce ey 13 Nye Vy 17. mAdc 
Drive Power ae -(e s+ Sach i=) 2 = = he = 10 10 10 10 10 W 
Output Power- - - - - - - - = 125, 1:47) Ar 1435) 71 367 kW 
Gain eke ae gin SO i Re POREY 9 VALS APA Sy pli sre eeigehs » ale) 
Electromagnet Currents 

UppersGoil, 7-3 19-9 ee  -e 9.5 9.5 9.5 9.5 9:5" » Ade 

Lower Coil - - - - - - - - 6 6 6 6 6 Adc 
NOTE: 


(1) Beam Voltage may be optimized for each 50 MHz segment. 


(2) In the event of rapid change in VSWR such as caused by a transmission line arc, the rf drive 
must be removed in 20 milliseconds. It is recommended that an isolator be inserted in the 
output line between a re-active filter and the TWT. 


(3) The nominal input and output impedances are designed to work into 50 ohm transmission lines. 


(SLLVMOMH ) YSMOd LAdDLNO 


FREQUENCY (Gc) 


X -3034 


™ X3034- 111 


SUPERSEDES 2524-102 


R.F.ANPUT 
/) co. 2939(m) oR * 2933 (Vv) 


OR EQUIVALENTS, 2:50 
NOT SUPPLIED 


SOLENOID CONNECTION 
MATES WITH AMPHENOL CO, 
PLUG ® MS-31068-20-4S 


OUTPUT SEVER 7 
TERMINATION 


N 


7] 
INPUT SéveR 
TERMINATION 
BIRD #SET10 | 


=) \ 
1 a SOLENCID— 
GROUND CONNECTION 
-MODULATING ANODE LEAD- GREEN 
— HEATER-CATHODE LEAD - BROWN SOLENOID COOLANT CONNECTIONS 
R.F OUTPUT CONNECTION — MATES WITH IMPERIAL CO. 
PEATE READ RE OvuTPUT--F CO-AIX IAL MATES WITH SPINNER CO. * 8057(M)_ = FLe FLEX FITTING #GO-FL FL SLEEVE 
TELLOW FLANGE ELA STD. RS-225 oR “9119 (V) OR EQUIVALENTS. AND *GI-FL NUT 2 REQ, 
Z= 50L2 Z+SOnm 13/30 LINE (lec, S0-17) 
Nore NOT SUPPLIED 
ALL DIMENSIONS ARE NOMINAL, IN INCHES, 
“as ary | DESCRIPTION 
X-3034 AND H-199 Sse [Ses Se eee oe 
-— eee ¢ EITEL-MCCULLOUGH, INC. 
DBO NOT SCALE DRAWING HPMT SAN CARLOS, CALIFORNIA 
DRAWN CRD i 12-64|SA NONE 
ieee Chxoe OUTERINE. = x30 daiwa 
B\KEWSED DVAEKMV/S/IONW/S SP ENG. RROON, iF = N 
| 2 |REVERSED SEVER TERM/ MATION Acre IN SOLENOID 
| / | REVISED DIMENSIONS LF MATL co 
eed ne B X3034- {I 


NEXT ABBY. DWG, 


NO. DESCRIPTION OF CHANGE 


ee eeloleats ie: 
SUPERSEDES K2B0234-101 


GROUND CONNECTION > 


COLLECTOR COOLANT 

MATES WITH IMPERIAL 

LIFTING HANDLES R.F. INPUT CONNECTION= 0.5 FLEX FITTING 

Z REG'O MATES WITH SPINNER \__1 2G0-FL SLEEVE AND | 
C2 2939(M) OR \ 19 Fol-FL NuT- 2REQ. / / 

TYPE *N’ #2938 (~V) OR EQUIV. \. | OUTRITSEVER RF. DRIVE 3 


CONNECTIONS Z+50 2 NOT TERMINATION 
SUPPLIED 


NV INPUT PoLe Piece - 
INPUT POLE PIECE ouTpuT POLE PIECE —— 


G' DIA, 
uZ / 
MCOCULATING ANODE LEAD - GREEN PRIRCOUTEM ES 
IMOLYVLAT IN Hrophiod Bove Sega Sh T" CO-AKIAL, FLANGE. 
~ HEATER - CATHODE LEAD - BROWN INPUT SEVER SELLA. STD. RS-225 
TERMINATION Zeon 
- HEATER EAD - ow FS Sot het EE 
=e Eee Yeu owl Biko, FSS Leet ocaorany 
CONNECTIONS, MATES WITH 
IMPERIAL CO, ra FLEX FITTING. 
“eO-FL SLEEVE AND 
“pe FRL NUT = "2 REQ 


Note: 
—= 
ALL DIMENSIONS ARE NominNAu, IN INCHES. 


X-3034 TWT 


DIVISION: 
DO NOT SCALE DRAWING HPMT 


PWR CAD [8-12-ca[E NONE | 
[oor )SCS”*é<“‘aY’:CS#COUTMINE - XBOBA CW OTWT 
: [mee CP POWER AMPLIFIER, L/S BAND 
a ae 
NO, 
omenrow or uanat “owe pe BB XS084= 0 


EM-778A 


ivi: TRAVELING WAVE TUBE 
7) | 5.0-11.0 GHz 
oe TW C.W. Min. 


60 dB Min. S.S.G. 


The EM778A is one of a family of rugged- 
ized ceramic and metal traveling wave 
tubes designed to work under severe en- 
vironmental extremes of shock, vibration, 
altitude, and temperature. These tubes 
are focussed by a fully temperature com- 
pensated periodic permanent magnet 
array. Typical applications are as ECM 
drivers or radar augmenters, and in air- 
borne radar, communications, and special 
test equipment. 


FEATURES 


eSmall Size 

@ e Light Weight 

f e Metal-Ceramic Construction 

e PPM Focusing 
e High Gain 
e High Efficiency 
® Broadband Operation 
e Versatile Operation 
e Conduction Cooling 


GENERAL CHARACTERISTICS 


PERFORMANCE 
LVS Te Me ea DER IATL SO nam OIA Ses ALAR ERE SIE Coen RE aOORORES CAN RCO EP I Al ACT RANA OEM Pe pCR RT 5.0-11.0 GHz 
PEELE ALECLBE OW Gi UILOULSt VAL) ) irelececp cate teats te e.s: eircs: ale fet fe weeds) uh.u ele. $16) ale «0 aye goatee ehetets 1 W 
Ming ker yt. A Aeurocdw ya SCORE CRORES RAG OY COCR RECN OPAC One Pare? ey COMES ORCL a ucae CaN eRe PIA rice ae 2 2W 
Buea eee CT TEC IVLLU) Cree cote t ed sia eee, etek rid ase ie later a cater civ: WLR aPe si ie voles o: sich s sta eiotest gas seRenere 60 dB 
PTO ik) ieee te tere eyed leon rss fe aot edinhe: crete Aaalotce Yep lndateye. © a te ps0) sk tiie Tae tole thaledat RMR ee 65 dB 
ere EY ea BECP MRT AIA SVLLES erates cee eteMa cha iol dcae Bete aati ty ests eat, «ew 60 cs Aol eke slot als) ch efinln oral drs eee lel nueee 5510B 
ERUPT ETE 0. cle? coches the wie peta Nery Co irs CeO ee hae aC pe Oe Hp a RP Per ag Oe er 60 dB 
RILEY EI oo VU RUE VELA ene one te street ay cel erent eT cite, eee e es ote a2 ate Vera y ela Ganol eae iayn Wiars aegis al x Feraee B eee! | 
POV HUL TAGS VV ALAIN Ast Venera tere Conia ai (ste FaLs cha cel rity laicks ocace a.05h x letale a: BVial eta els,obevare a 4 <ot 6; aouete> o.0c8 
e} Baie ora CHA CMOVISILL GL Je tcae tthe ere tere tate teateser teenie tits. eiacese © oc 9/ots ie ocansy ei abs stake af Raia la ee oka ate 502 
ited RS CORL VEL NET ey Raa eS chs cated rantiat cee caia sie si ors. aie gh acevet er talttte td: a1 o's Whew in es aie SG 0 5.5) cues 34 dB 
RENEE. eR cgamaraser acute BOY TEP ORR ERMA et POL CCRC CARCI UCR ORS UDI ace TO gry ae a 30 dB 


NOTE: These data may be used for prototype design purposes. Before establishing production design specifications, contact the nearest 
Varian Sales Office or Microwave Product Manager, EIMAC Division of Varian, 301 Industrial Way, San Carlos, Calif. 94070 
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ELECTRICAL 

Min. Max. Units 
SALMON VAM Gat OMT Ee as ie cacahaceig Fe ricieed ees ake sah Valter y oie cemien re -2700 -3000 V 
Cathod 6. Cur felts wrcaiteredimeeos ewe lve eetbes 30 mA 
POCHATEIGCLTOUC VOLLAZG 8) mara hen Gm ie 0 ee eee -50 0 V (Ref to Cath) 
HOCUSIGLECTY OU C: CUTE CEE eaten a 1s ee eee eee 0 
HelixeVGl tare es << Vumeege ds ciel eta eee oe ataairac sree as GND ground 
SOLLEGLOLIV OllAge ai memrntee & o/s ace e eneree tin os ee GND ground 
Hesleray Oltaven NOM Ga eaee.« + lai o's ass bai gt a «one eens 6.3 Vi 
HMGALGIGUDTent: (NOMI ais) cies ee sust ole lee mi sret et iens nets eee 0.6 A 
ENVIRONMENT 
VAUD TACLON S55 2.5 tase Fe: 5 5 oor sb GAs os v cue 0). 52a > ws cnc Se ne eS 10G, to 2000 cps 
SOCK fo. Sern, wins. 's:-n a.cece aRReRtOTEDEEy ofa .c ec oy wc n » pie ln «Aken aan: enna Tanne ae te 25G, 11 ms 
ACGceleration <..4,.,s Ushers etl: « suc <.oc¥e 0% au bie.» 4hlc/ ceeh eee er ene ee emanate Tete 25G, sustained 
PPEMPpPeraturecs tcl. SPM MMR eae c uicave Shoe ai ecelan REE ee eee os -54°C to 85°C 
Altitude (unpressurized ) ers... cae ay se vide os eee eee ee to 70,000 ft 
MECHANICAL 
Length. Geli Oo cue I eee A a ee ee ee 16-5/16 in. 
IW LCHGEL ooh ca a chu de: hy ina G RAMEE ahead «Genie ore. sca aie eente nase attetc cae eee renee: «tern 1.830 in. 
Height (excluding RF Gonnecrors). . 5.0% b-....:0 cs Wie pee vl os tee oR aee ae 22156010: 
Wel ght ee. ooh evens ME UMMEMS c cd elcie sor ste eter ie ore coe Pere ttre imeem aan no 4-1/2 lb 
Cooling syst ee ree eS Pee as HO ahs amen ep «sss aed Oh te tok te ep oie es CL Conduction 
DCs -COonneGtions: (55 Memtnemeennn ni'e:c.0 heh tdeta cena lalinle: sue ca one uk y asthe aire gar adatse akc) eee Flying Leads 
RESCOnNeCtOLVS i sii: MMMM So os asia > italy ee Sip oices a G evancucte sue epee ane ea Type ''N'' Female 
Mounting Position Any 


OUTPUT POWER (dBm) 


INPUT POWER (dBm) 


® 
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FREQUENCY (GHz) 


> EM-778A 


( METAL SHELL 


15.750 MAX 


16.312 MAX 


LEAD ELEMENT 
BROWN | HEATER 


YELLOW | HEATER CATHODE 
GREEN | FOCUS ELECTRODE 


BLACK | BODY GROUND 


is 915 MAX 


EM-10068 


EI MAC 


2.0-4.0 GHz 


1 W C.W. Min. 
50 dB Min. S.S.G. 


TRAVELING WAVE TUBE | 


{ 


The EM1006B is one of a family of rug- 
gedized ceramic and metal traveling wave 
tubes designed to work under severe envi- 
ronmental extremes of shock, vibration, 
altitude, and temperature. These tubes 
are focused by a fully temperature com- 
pensated periodic permanent magnet 
array. Typical applications are in ECM 
and radar augmenters, and in communi- 
cations, airborne radar, and special test 
equipment. 


FEATURES 


eSmall Size 

e Light Weight 
eMetal-Ceramic Construction 
ePPM Focusing 

eHigh Gain 

eHigh Efficiency 

eBroadband Operation 
eVersatile Operation 
eConduction Cooling 


GENERAL CHARACTERISTICS 


PERFORMANCE 
eee PTC LG CLO eer estate tal ate PE oe toe eal ole aie tatte stn ole nhc! af) aiote scot fe alevGieinials ins eet 2.0-4.0 GHz 
Beaters OW aL UIE DT CCV LEIL) South Un crete faPuha, aie onc ak tact ols 3 ee Sohne a) stave ase +. ate. exc agar ge tne valor 1W 
PO SLORY, oes © 2 oan shale, A aay Wea ENCE SYP SOmAietr CRA Oa Een rer Pe Pan gear Arye Ae 2W 
arenes Smee L Ca UE StS Om LVLIT) Jer ny. Ae Sas ral Sake wR a OU RIR IS she OMS tate o «iets, “des eye ladu’s S/epaiarerst oy Aas 50 dB 
PUD seh See Pee eet eles he ay es tea de alot 6 CMe RITMNG FR isco. & Giese c Seatigs 23 eo. abe vba Qo at's els take 50 dB 
SU aL eMae SmEIEEY 111) cate iae ey ts ate a tle Ao obs ets ahs oN neo cota ie «e-4 < vin eohLe s @ oh eha sce fe eis con) male eeaey 40 dB 
Ce Lea eRe he Gout 4) Mase leakelegh paisa tacee ty teas boot oo ise Sage & «la heated ck Mele Ho 50 dB 
AUR EEDB UAVS WEE pena syn nett salar eds ig ict allan ra or birt rue aerr A ee ear) aie dien Sass | TT EPR a eee 3.5:1 
REC VY ENN te oe ns ataia Wig tats aNe ty gb alae Ws Pek ieLel Pek we 8b 4:9 nc onlel ee te» oeelale OE voRaa oes 3.022) 
EU eerie CPIOTDATIDL | see's revere ty og Sree eta arp eo one ok OEE Ped Wing a eee wala V ueelara’s ie al 502 
Saas em TNL AX } cect a MEO fer hoy cals coc wae «sia. al sin Oo ade ies tela: slelaie ooo a teva foi ery aw pia we 34 dB 
Ba a) ee ee er a a ne en en, ee ore Frere 30 dB 


NOTE: These data may be used for prototype design purposes. Before establishing production design specifications, contact the nearest 
Varian Sales Office or Microwave Product Manager, EIMAC Division of Varian, 301 Industrial Way, San Carlos, Calif. 94070 
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ELECTRICAL 

Min. Max. Units 
PB TOCCAV OLLGO Crem Wem eller tegen te tek te ake ats canst, ce eee Pet ate leases -1100 -1300 V 
(SATNOUESGUL TON Wmdstets ccc shale whe crekstets Covers epee cas c avetebaeeeete ets 40 mA 
FMOCUSPELECETOGE.\V OLLARGmprmener «isis's 6 coeiece eels) 2 cade eee -50 0  V (Ref to Cath) 
HMoCUSPECCLrOUGs CUL EN emereme sc oss (eaters) elie) oy'eletat see eet es Ws le 0 
HGLIXaV OLTASC Ss ates ee mem oo oes ighai eas sien enst osetia ee GND ground 
COlleCLOLEYV O1LAl Care mentions <1 colt its n ores cole cocte ate chats eionrEse GND ground 
Heaters Voltave (NOMIina wy: stadt. 16) erie alee hens care 6.3 V 
HeutereGurren.i( NOM immerses cleletate ais ais: oo chat ne aes 0.8 A 
ENVIRONMENT 
VADTALLON 5 Sicce oc cve ee ie gMPINMCMER 0. oo sel Cie tee) cee piste, cisiene s EPEAT ATU eet emu nteNen. kee omnes 10G, to 2000 cps 
SOCK Seneca ale bi oswcehele sist CRM eee te 20a Wee ob wave “pel eine: otek oie Stee the Pate ee eenet mete aNene a Seema 25 Ge Leis 
PA CCOLGTACLION sa 5 ev ovurt oe Ren etebete des Tel averele tenes tetas) stele sts qe-eta eh romero tm ionetey sie fol stec ots y 25G, sustained 
LEM PCLAUUILE hse Tada Glo ok. ore Ros AO Ieias oe ar een rere ent cee Cony eee 54°C tog ae 
Altinide (UNpPres SULLZEC Intros ie ciate creates ureters etede sedan F Grate sis eee she ots paces to 70,000ft 
MECHANICAL 
L@neth Gat clas Seite: © ORs see ceh accty caer rere Ger cee er ee 16-5/16 in. 
WL erat ois te ciel hac memenneds C ertctc la Moistsnahe cuties preps tetcletecar say cetee a (st aie per ees onthe heen 1.830 in. 
Heights (excluding He GOnneGLOrs a sive ere viel pies ote ic te tals coke ene tae td eee 2.156 in. 
Wei chtrs wi. 31 cet Sa: Se ito eer en hate a Re eee Ire ev co! 8c) en nee 4-1/2 lb 
COOLING sy, creda: RI cee aR eRn ena Geechee aane teed ote telat Petey Oy eet METAS” ooo Bore cate ee ee Conduction 
1): Ce COnnections, 2 ir meemmmmettey: §s vcverete. ohcrat ciate studs cits states omhast arene ie inia es + ct ce memee Flying Leads 
REP CONNCCLOTS isha eee eens oct Sonne, mi canebete te ae awh cra westenene a gs Sete Te Type "'N' Female 
Mounting Position Any 


OUTPUT POWER (dBm) 
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INPUT POWER (dBm) 


EM-1006B 


FREQUENCY (GHz) 


GAIN CHARACTERISTICS 


POWER OUTPUT CHARACTERISTICS 


FREQUENCY (GHz) 


L SHEL 
250 


Spates NOM 


ass 


L os MAX 


15.750 MAX 


16.312 MAX 
READ ee! ELEMENT 
| BROWN | HEATER 


YELLOW | HEATER CATHODE 
GREEN | FOCUS ELECTRODE 


| BLACK | BODY GROUND 


EM-1010B 
EI MAC | 
Hin eran TRAVELING WAVE TUBE 


oO | | ; 4.0-8.0 GHz 
1W CW. Min. 


60 dB Min. S.S.G. 


The EM1010B is one of a family of rug- 
gedized ceramic and metal traveling wave 
tubes designed to work under severe envi- 
ronmental extremes of shock, vibration, 
altitude, and temperature. These tubes 
are focused by a fully temperature com- 
pensated periodic permanent magnet 
array. Typical applications are as ECM 
drivers or radar augmenters, and in air- 
borne radar, communications, and special 
test equipment. 


FEATURES 


eSmall Size 

@ eLight Weight 
eMetal-Ceramic Construction 
ePPM Focusing 
eHigh Gain 
eHigh Efficiency 
eBroadband Operation 
eVersatile Operation 
eConduction Cooling 


GENERAL CHARACTERISTICS 


PERFORMANCE 
Ree OKs ER Ai Coreen meee, Bok cats <i) ee Vinad yd ga. wpa ake aha, asaBe aves atalelabetCotet sine ave iy 4.0-8.0 GHz 
ae CA te DW Os LT HIC EG IVLLIE) Win te Iotice os gio: of sins See dad's ' als ARG bya latolahd Gee vieip the Massa Avene ine 1W 
SEEN A Td Pi ae yeti Sc Oe ARE PRR Bar Beene a toe cer ae a ree Pe Paereree GM. 3 W 
cee SOL SSTESO PSI RT GES aU LG BAR We re ACA aa gal oa J, Uae ed Sia eae VS nn ee PRP OR 2. 60 dB 
UL Se R ver DY beatae, ee eee a hy ig BML Sy. Sort ee ns ne Oe eerie iene, 65 dB 
COURT prcel COTS TM (SUEY peacoat A 3 oo. SR eer gi ease AR enn RE PROD 55 dB 
ROL EaN cs ot tee cs me Mt hte as TREN Le il gia te’ ae aan aie SHLG 4 erate ol > a iaretaw jaa io se BAe 60 dB 
ECAC NEC LIC) Fister: ae oie er iatia Gee A ieee ene Bian corel Pils Ni abeleiniets ai Pig's eievacca he © eRe Sede | 
@ BRM eV VERS) Fete are eee en Re GL a alt Dee Fa seat o fesa bs hasato'ls ao cals ado Goel feo acveapers BAH! 
eeu TILL) a, saints verte Tyas ie Pel are cael See a eee aie Prince cite we nb eis Fs bie ee 502 
ee me VEX) OPP MMETE Tota glare 2th aot gaa le ord ise ew esc ae be udt nin te auecag Cidiels K ace SRE 34 dB 
oars sic e ich ae a Ro are ie eae ee ak EW OM OR eR ICI 30 dB 


NOTE: These data may be used for prototype design purposes. Before establishing production design specifications, contact the nearest 
Varian Sales Office or Microwave Product Manager, EIMAC Division of Varian, 301 Industrial Way, San Carlos, Calif. 94070 
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ELECTRICAL 

Min. Max. Units 
CALNOUGAV OLAS Cea rt tecarees in cies oie Mateiniele Mystere eieey rete tear oe -2400 -2600 V 
CAthode: GUETOHTS soc a een Ian cars a neh s srote els vp so sah eitia 30 mA 
Pocus electrode, Voltagea pe. «5 sins sas es vies > goin ates -50 0 V (Ref to Cath) 
HMoCiie ehlectrode Cur renee ae. + <5 bos a.s.ecele'@ os stem. eeeee 0 
Helixev OLLAGE |. vs we RTE <5 Fels ss vies oo es serous GND ground 
Gollector+ Voltages vy. semis ws <5 ie one sine ee oa way eve eennne - GND ground 
Heater Voltage (NOMINAL) Ire. oc se ee oes oe oe ee ee eee 6.3 V 
Heater Current (Nominal) are. ..... 2.2025 eee esse enn 0.6 A 
ENVIRONMENT 
VAD PEACION Sie oo la oc cea ere ow scene Pao a oh oceans eterna g) eaene nd ascent ea 10G, to 2000 cps 
SHOCK ee oak ace oad DT Is vial on gala at hia bts os Lore pie Rae ements qt Oraemrartatetshr¥a te meqrz 25 Gyr lems 
Peel sl Cc hale) he ewer ee | So ks ER ar ee emo min hans 2 2 orotate 25G, sustained 
PEM DELATULE -.cc us wey RRs. tg elec o's ao lel ee Pane ei CoPrRk ok eto e eee etieta ceo nas 54°C to785 © 
Altitude (umpreSsSurized), ........ ccc cee cece were cece rencscsteserserecces to 70,000 ft 
MECHANICAL 
Lengtheccs oo kar tre arte es Oe he ev ai dha lel tay vie hog tae see gees eee 16-5/16 in. 
ut tale | na beee meee ey © at ep Sy A ee ee ee ores eran eran warcr Cae keen) OO. 1.830 in. 
Height (excluding RF CONNECtOLS)....... cece cece eee cere e renee eee tereeeenes 24 aos 
AV leche once Ne et MMMM. (y's 1 ee ¢ hares hes oslo date shake ae teemererrrcettns OO seat peng 4-1/2 lb 
@Lefo) Gh al-aurgrente te ier Paha! Fes. x vey: arene ran ee Rr ates Cerabscieey ) DCs eRe Cs EN Oe Ma aCe: Conduction 
DG Connection sf, ewer ks vias cube sue are. stapes euaiy: efekat cueteraolerencay isles +n suerenna Flying Leads 
RES Connectors: 26s Sao Heme. ods hehe ler ahtpo ge Mie oie te tsa tia loco ern eee er Type ''N'' Female 
Mounting Position: <2. ireaces:  . «6-0 ls 6 ele cughe ee oie ries ee ein ote 01m cimie s urea vamee so gee ose ct Any 
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EM-10158 


TRAVELING WAVE TUBE 
@ | | 4.0-8.0 GHz 

‘ 3 W C.W. Min. 
60 dB Min. S.S.G. 


The EM1015B is one of a family of rug- 
gedized ceramic and metal traveling wave 
tubes designed to work under severe en- 
vironmental extremes of shock, vibration, 
altitude and temperature. These tubes 
are focussed by a fully temperature com- 
pensated periodic permanent magnet 
array. Typical applications are as ECM 
drivers or radar augmenters, and in air- 
borne radar, communications, and special 
test equipment. 


FEATURES 


eSmall Size 
eLight Weight 

® eMetal-Ceramic Construction 
ePPM Focusing 
eHigh Gain 
eHigh Efficiency 
eBroadband Operation 
eVersatile Operation 
eConduction Cooling 


GENERAL CHARACTERISTICS 


PERFORMANCE 
PIN OMREL ATS Carine eteds ietete teeta lata sal pet shate ag, piarel vin) © lol cts te vak cues celal Mereesia sve. ovine 4.0-8.0 GHz 
SATE At ede OWels OULOUL INLID) Vesaccncis tt «iets tatet's ole sare, ntevals nici atera clerssere ten ple 6 s/s 78 crerone OE 3 W 
RRR LOA) eet teen nee a Es Cede etn actress 5 a's co cdate = b. Malet avege:n) efere lenctis o/0" eins n wists an tens 5 W 
Geriatr eT e CLITLECIVEIT)) ote che clade ear ee titative s gis lets wate «os Wtats ohne <a) aioe a sis oie sipcvi etate en gtt 60 dB 
RLEVICG AL) eet tote ce or nie ect otter ett US. reoste ee eS eee ieee eats ales sts ete ancnete 65 dB 
ee ATO CA TeLETT A IVLN TS) carseat s ote katl t's ee getent siesta teens bch 8) chin again’ eed c fake ss of Vel sain) uae tare 55 dB 
CET a )) eee cate wet ie aa pe Pe ma caeare a aie Sonia SP rls a <ats Bila G (aruitardrghayurs lore otete «! axe a gn) mabe «ase 60 dB 
elvimetitic UR Re (IER Pa eas eae et Ai Rn Ns GOA ona See Rare ihe mer rat node Bee aac ee tk S0nee 
RITTER Vos VV LUMO ee i teks ona cc cated cs tence eda t gta sbcl Sf.) ails ania sgasio te tele bato gees ane\aliese in Shh + iattse 7c 3. Ocer 
& Perearanic Ca NOTING | iets crest veto wictare socal tae atic, n> clniala wat etede ovis esti vesie: +! fe aia ts Winans mae 50Q 
MPR Va Te 200 (V8 a eR ae. Bile AE Aes, | ROE Ser Per SP lel Pie Seek reer Te ree eRe 34 dB 
Des Nee L Ere tetera teak ene nih are ots top cr etaics |e “ais eve atoxss ole, suecat= $s) sla oft 'oustn eo 6's (a Veol-n ls aloha 30 dB 


NOTE: These data may be used for prototype design purposes. Before establishing production design specifications, contact the nearest 
Varian Sales Office or Microwave Product Manager, EIMAC Division of Varian, 301 Industrial Way, San Carlos, Calif. 94070 
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ELECTRICAL 

Min. Max. Units 
Cen aYa tees hte eT DART ON r,t MPO ROTA PE On ent oe PE RRM ta oy reer -2300 -2600 V 
SS AUROCE LG ULL ONC: enn wie rete Citra een eee oe woes as ee 40 mA 
FPocns Hlectrode: Voltape samme <2 4 sce nate. «6 0 20s) s ope etninas -50 0 V (Ref to Cath) 
POCOS MG LEGtrOdG: CULTOnt memein ois. sls alae e's 5 seo a Os «teeta 0 
HELEN OLA SS i. Sole BRIE 04 he pee den oss, ig Sle men apenas GND ground 
Collector V Gitar e a. cto eet ces elapse ss ee stare so date ee ae GND ground 
Heater Voltage (NOMINng see oalyse ess aie so et ees 6.3 V 
Heater Current: (NOMINGU es oa. 2s cn 0s ates se ee ee 0.6 A 
ENVIRONMENT 
VAD ACLON Sia yin ois. ce See ee © Baeig blew el ce akon» Sos as Cee a ey ee a 10G, to 2000 cps 
SHOCK See ak oct A a SU RR ive wie) ke ae as GG Ne a Oe, ees eRe IA eet te hip te 25G liens 
AGCeEleration © - Secs eeewes ieee ch Go eels so es Set ee een ene mS aan aT ts Ge 25G, sustained 
POMPCL AUT Co hair ares co Metre ts os ws saan 8 5 tos a 10 ae oo ee ee a oes) 4 -54°C to 85°C 
Altitude (Onpressurizedye ce we ic ven tus tee ote es 5 acinar ee to to 70,000 ft 
MECHANICAL 
eneths s bl:s VES ees 4th aks haa kee vee et ae ee ee 16-5/16 in. 
Width ns dnp sb sone hee Ro chs vise htt d ces 1.830 in. ¢ 
Height: (excluding REseonnecrors). 42.26 os sh eee ees oe eee iy ee ee 2.156 in. 
WELT, V0 chiks ob ooatth tetera steer so arepar etn we. aca sibiat nce «gia stmce ial ee org tees ieee da tetabers RevuneS 4.5 |b 
Cooling’ o cvit. eae s = Peas Reb oie atwpee de Spe Sikes oe bow Die abe diecauets gana ie, 0 ouis cenit nee Conduction 
DG, Connections 2.) sae eee... sinyoye eww a a che we nig em oe eee ne ee Flying Leads 
RE Connectors vais acc eeeeereneees = ote t ee slain s)o's is he ea are et ee een Ree Type "N'' Female 
Mounting Position’. < .Gisetsmast« sles 4:0 2 sce o's 's\upp ocd ge vcdege a Bates atietane, ane. 4) metre aeeteen tenes teenies Any 
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EM-1030€ 


TRAVELING WAVE TUBE 
7.0-11.0 GHz 
5 W C.W. Min. 
60 dB Min. 


The EM1080C is one of a family of rug- 
gedized ceramic and metal traveling wave 
tubes designed to work under severe en- 
vironmental extremes of shock, vibration, 
altitude and temperature. These tubes 
are focussed by a fully temperature com- 
pensated periodic permanent magnet 
array. Typical applications are as ECM 
drivers or radar augmenters, and in air- 
borne radar, communications, and special 
test equipment. 


FEATURES 


eSmall Size 
e Light Weight 
@ eMetal-Ceramic Construction 
ePPM Focusing 
eHigh Gain 
eHigh Efficiency 
e Broadband Operation 
e Versatile Operation 
eConduction Cooling 


GENERAL CHARACTERISTICS 


PERFORMANCE 
ee eed CIES ALE 5 tac ter ola toiareriye aiiie shete oo sisal a) 6 5° seats (orn oa) be. st ato-e\e, 016 Wiss es) are. © ps 7.0-11.0 GHz 
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MOAT EAL CE MME E Es a0 ala 0 5 ata Val ciate: ats aetna RTC: cle o£ ol ele sie e ci gtenel ste a ciate ciao 6 Sisters Bie olemewe are 7 W 
Sorel i nmcam tty AemeceAT TIGA VL LT1) os state est s.aretevelecs’s.e ath <inhearetelstetiiel oiifar sata ota tuie Sa wicie ere onsite Male 60 dB 
PAM ited VME ndetcee cYeis' cia licyre ltrs tate) «o> « etenaNele Eean a cugtste se sca cio el 4l sa ceueie Oe + Sinise Sceisale we 65 dB 
fork LTA ESeL Os CANIM VCTIL rawetere 5 takTh ela @ acarard stutCnetL die eee ee. koe te chk wis « W nidie''e diefeldiehe road a aes 55 dB 
Ct Ord Ul eeer tetra ats fadescra! c.<,sAioi as = tml sivietsl oral eftne es se ace a5 cist ieee telgla a acy Mev sys olor aee arate 60 dB 
OULU COVER LIVELY ED ci soe) of alec) wipe avaloie ur ele Mt iel ars’ are Win. 4. eis bie ts) wee m6 fs, etedass) enlace eateries 0 eek 
STEN ILM VV EDU Lict ec eteearaiere acne siete aera cre aca seater tare ots es wie’ aia, tintets «eae cote we Geo bem Sit aiets 3.0 Si 
@ Dnipecances (NOM INA!) ig o)s-s.2 6 het seven 9 cease RYaks'aleiels everett intel ss cece eee cette eee eeee 502 
Nols operon o (Max) oa eg oe ay eer PRY ei ku Cea ee ee er 34 dB 
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NOTE: These data may be used for prototype design purposes. Before establishing production design specifications, contact the nearest 
Varian Sales Office or Microwave Product Manager, EIMAC Division of Varian, 301 Industrial Way, San Carlos, Calif. 94070 
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ELECTRICAL 

Min. Max. Units 
Gamhode :VGMAgeryaciatats eivieisre chasleiate ws ite clersis WOW. e bis Sages -2800 -3400 V 
SATIOUEMCULL OTIC o ctote i Serie Gatettcers a eke cs wae eae 40 mA 
FOCUS PE IOCEEGUGsV OLLAI Gr trae a) hathis wlete elare's We sabe o apetajion e's -50 0 V (Ref to Cath) 
FOCUS lECIROCG GUPTeNt trie cv. crchels cluiecah a 9 a.s a aeierecerene 0 
HoelixeV OAS Gras cr wares siete he cfetne 5.0 cle is cle ics am © «sre cereale GND eround 
COLIECEORNV GQIGAO Gitar etctkrs wie s stelelsisie’e » + 0'v.0 -s,¢ ajere sa leterats aie GND ground 
Bearer VOlAGe ot NGININALT tia. s stele oo eietele ie Su ale ak wie ere nent 63 V 
reacer’ GCurrenta( Nominal) merce cis iele wc.c0r 4 ¢ sis ale <6 nistereasiete 0.6 A 
ENVIRONMENT 
Vibration ves eo Mette te lercie tel eine whee «cls talesa aheldvaler a crete at eee Eee Ie eR ant ey eae oe meee 10G, to 2000 cps 
LOCK: Foch wees eee tala csc Os ule i) wc “ale wie GtmeCAata en Satin MRR Man wee cuca te cae e eana even ate tate 25G, 11 ms 
Acceleration stearic 5 Wisi eista.cs in ac aieyal ees. = oh aiei nt aten eeenap mater ta te Cher naner en eee 25G, sustained 
TOEMIPCTatuir Grmcatete ote tists she oielelk s bad srancerads of cher seet trate telah arate elaie nie aankar aa -54°C to 85°C 
Altitude. (unpressurd 26d) tes wo 6 c0ts cc cles cc) 0's shar enna etter ete ie eta een a Tle to 70,000 ft 
MECHANICAL 
Tiength | 5 rcpt ces, Someta. Grae ae ree ir, 0, Manes 7 ase ten Re eee 16-5/16 in. 
With ss Sic clare aie e pins bi elams ess aiel a relalata Bla: cote em talack’ ered crete ttee vedecas etal Ur ometnistets aaemoret a Steir 1.830 in. 
Height (excluding Hie CONNGGLOVS) Weg icniscteret ns cice ds a riietciaict pinto aie siete an aes 2.156 in 
WeICHE: Herp airs cistescetecp a iedttern > staieta'G, ctx aletebe ithe acne er terntatevaree ei eyreteis ies comet tet ere 4.5 lb 
SOONG 6 ie atetls acaptiure bmimtet oscars okie o> eis Welels eet ar tte o @ binie Sem aise stele ecare Gteh enteral et aiena tee Conduction 
D-CA COMnectiong sss ureray eis sieves otetalerd ste Miareid ou le Oe a ands aletovotretere mao ce alae ns Flying Leads 
FU COMME OTOL Grate ie che steeateacie Siyie ais's o'er crs eta cuntel ose pieinin! ccnietewe tee avetmtelaceleimeats Type "'N'' Female 
Mounting Position Any 
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L 915 MAX 


EM-1044B 


TRAVELING WAVE TUBE 
5.0-11.0 GHz 
2 W C.W. Min. 
60 dB Min. 


The EM1044B TWT is one of a family of 
light weight, high performance TWTS 
available from EIMAC. Applications in- 
clude both airborne and ground based 
systems subject to stringent environments 
where reliable, long life performance is 
of major concern. Typical applications 
are as ECM drivers, airborne radar, 
communications, radar augmenters, and 
special test equipment. 


FEATURES 


e Small Size 
e Light Weight 
e Metal-Ceramic Construction 
® e PPM Focusing 
eHigh Gain 
eHigh Efficiency 
eBroadband Operation 
eVersatile Operation 
eConduction Cooling 


GENERAL CHARACTERISTICS 


PERFORMANCE 
eR VEL ANID Cig soa dah fig wk eines ve ted alato Casino age chiens wines jo acerd VUNG Bhat aia w bve.le 5.0-11.0 GHz 
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Seeraey Rimes Cee A Meer LCE ELI erin «ecole ge + shah css Ga «Fate ne eps ele ie mie es oe noa = ¢ 9 od aidaas on,» 60 dB 
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Sas iat Sep ilg say (UES QPS Coane gree oe eS re ee a ee ee ee a a VBS ied « 
CaN USS OY Sy | OOS es a OR OMe ter a aa ere ee aaa eee eee ee rps a 
rnp te raVers TOG Tra) Beret 8 Pom By 2a Rae Sits Tint ee ein ee ae area Sees Area rrr ar er ceases aray ang a 502 
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NOTE: These data may be used for prototype design purposes. Before establishing production design specifications, contact the nearest 
Varian Sales Office or Microwave Product Manager, EIMAC Division of Varian, 301 Industrial Way, San Carlos, Calif. 94070 
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ELECTRICAL 
Min. Max. Units 

PSUR OMICS US teen rete ha in ai Sec re MPSS Sees har dee eb ios elle’ piety ere -1800 -2200 V 
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AITLLUCEs (DPLESSUNI ZEC mmmeEnN? coos ici isle sis pte lzts ene e Serre ie tee eee tea aes to 70,000 ft 
MECHANICAL 
LCUET Gees ccs Sees be ths Lee) Aad eSB a eT ee Se ee 9-3/4 in 
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EM-1045A 
EIMAC 


Division of Varian TRAVELING WAVE TUBE 
% ek UN © Cee Ae ROME Oks 8.0-12.0 GHz 
CALIFORNIA 1W CW. Min. 
60dB Min. 


The EM1045A is one of a family of rug- 
gedized ceramic and metal traveling wave 
tubes designed to work under severe en- 
vironmental extremes of shock, vibration, 
altitude, and temperature. These tubes 
are focussed by a fully temperature com- 
pensated periodic permanent magnet 
array. Typical applications are as ECM 
drivers or radar augmenters, and in air- 
borne radar, communications, and special 
test equipment. 


FEATURES 


eSmall Size 
eLight Weight 
® eMetal-Ceramic Construction 
“a ePPM Focusing 
eHigh Gain 
eHigh Efficiency 
eBroadband Operation 
eVersatile Operation 
eConduction Cooling 


GENERAL CHARACTERISTICS 


PERFORMANCE 
OO el ES Tah) | OEY ETE(S 4) 4 ae Religie Ra I her eM et i ire Coe a gre arr meme ee Per Pana ne 8.0-12.0 GHz 
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Sra he Psa UO TES Re Ve ae are ls I) eats Pare Bos 46. ONE On Re ae eo argh ae 60 dB 
Rely Ue yters ints 6 vie sp se sesie aus hat a 374 Re eb eee ey ess ses ove © bx we sions 4 65 dB 
ied the Pe eee URE VIL ES Dee a) cia’ isis cigs ste tate reyh Mini coi ole Bis Mes ehh sie: 5 thes Fonte we Fn yee ohn 55 dB 
PERG OC BP oy oo cho ap WA RONCIGUCALT RE IORBCAD CRO ROICY LN WeRE AUST 2 RRC ROE) CECA ROR CHOON oS 60 dB 
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iNayo Tr BIAS AUR ES LU coh ES Sia Sa ES ees or en ree ce a ee at a ee er eek ey ee Se | 
® Dr r CEA T Giese. > Fai ot Gt WSN Ried Fhe kiach as niarh Ris p eisye «20s a Race ace Pie a. ae wine 502 
BUC GU Th CEL OM Vc oe wie ssa tig patel ancain wl kieiaie WR Pe Ce a Ee De Sy eae 34 dB 
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NOTE: These data may be used for prototype design purposes. Before establishing production design specifications, contact the nearest 
Varian Sales Office or Microwave Product Manager, EIMAC Division of Varian, 301 Industrial Way, San Carlos, Calif. 94070 
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ELECTRICAL 
Min. Max. Units 
Ce EMOUIGRVOLUAD Cmte el cs yie le Gis enw arg sco fe rals ele © eie armen e's a aes -2800 -3000 V 
Oui lala (eed Opa gh ee er rr ey Pi ree i 25 mA 
BOGUS RIE CTLOGG. VOLTAS Gimns stieccts wos oe. e's» oe oe eee oe -50 0 V (Ref to Cath) 
Focus; Electrode; GUrrentweree +. ss ae se se rine eee eek 0 Vv 
HGRA OLCAGTE: a. 5 aie t1e ER EEIEERS, 3 2 0c)s ole 'y cS sie\s > 0s piece orane Mate GND ground 
COLUECTOTAV O1TACC Fy mei wi clair wlclalc's cielo a siels osteo atau 4 GND ground 
Heater Voltage: (NOMINAU ewe . 20s cles: se 3 Ss 6.3 V 
Heater’ Current. (NOMIilat) gee. ete. octets os os eee ocelerenrranns 0.6 A 
ENVIRONMENT 
VID ACION, freee laca icl ee ERREEREMOE os on os bnerre eo) slalailel whats Gepemtnel reheat s teat se eten een atemere te 10G, to 2000 cps 
DUOCK. cheese a cents alc is SEER 5, < o.oGra eo Riererurs slefeycrePenatste eral «Abels oust cupteteme <in 6 aaa 25G, 11 ms 
AOCELELAULON 205235 ciccc a eR RE Sree Ste a ee WV Tea el ale ai eR oan? Ong ate ota een ta fats te last Ge 25G, sustained 
TOM PSTAtures. < scene MEE ews sR ES pie ke teeees street vveeeceme: ata eae -54°C to 85°C 
Altitude: (UNnpressurizedy pew. ae ect esse nieve se lels © sc¥ oie vonesu ere Irie es «eae to 70,000 ft 
MECHANICAL 
Tenth eet tio: MMM eee erases lees Acie sr-afet oie Mieaiagie -ktesa27 cogent cate reres ene 16-5/16 in. 
Whe ha ee vaca oo ce EE oa cote pvccpe “6, 0-5 fe) het coat ers WNP MSCs ck: coset et er cMe ate ma ate tae 1.830 in. 
Heicoht (excluding Ra CONMeECtOrS ) 008 cay we «se bie & vyels > miele lente « o0e etieie Wietnuele whew seats 2.156 in. 
Aig crhed oye ar Ae SE aor FU oo. 9) ae a Pa aia NE Ms Omran our Ce, ane. pres, Cos ee 4.5 lb 
(COOLING Arrows fast cea ols MRR Ee clo os cos bat ele at ores egetaete Bokabe sir waves wkena ee on eeemenvae Conduction 
DiCy Connections: s+’; deren o> foc sip ein ke oe mintcre e heieperetere ie canon es gouete) op raed gual ee Flying Leads 
REY COnnectOrs «7. oct: eee cca ohave acy te odin’ o auetemetntarsttcerot oisie et ones rere eae Type ''N" Female 
Mounting sPOsition .).. Aemertiede + <\c cea c's eee ol0)get evetste mies bere leie ete ys cone 0 eietateis ito qave eres Any 
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POWER OUTPUT CHARACTERISTICS 
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* EM-1045A 


ae Ee MAX 


16.312 MAX 


LEAD ELEMENT 
BROWN | HEATER 


YELLOW | HEATER CATHODE 


BLACK | GROUND 
GREEN | GRID 


S 915 MAX 


Na << oe 


EM-1059A 


Ce = v MA c TRAVELING WAVE TUBE 
© Division of Varian . 
@ S AN Go APRs esos 4.0-8.0 GHz 
CALIFORNIA 2.0 W CW. Min. 


35 dB Min. S.S.G. 


The EM1059A is one of a family of rug- 
gedized ceramic and metal traveling wave 
tubes designed to work under severe en- 
vironmental extremes of shock, vibration, 
altitude, and temperature. These tubes 
are focussed by a fully temperature com- 
pensated periodic permanent magnet 
array. Typical applications are as ECM 
drivers and radar augmenters, and in air- 
borne radar, communications, and special 
test equipment. 


FEATURES 


e Small Size 
e Light Weight 
e Metal-Ceramic Construction 
@) ePPM Focusing 
; e High Gain 
e High Efficiency 
e Broadband Operation 
e Versatile Operation 
e Conduction Cooling 


GENERAL CHARACTERISTICS 


PERFORMANCE 
PUPIL UES OTS Ce mie Wate at aud Geral a oeptecd «wih s ba fos! skebe ce, ¢ ele Te bel win ee ie eR avis eck ack os 3 4.0-8.0 GHz 
LCI ee OU Cra IALUUL MIT )mere sae cari VPs oie oan eid a eehe.c «sdk Gs eiele hab e suri mee 2.0 W 
CEU Oat Meal ee Utama Cer its es Cle ac AGT > 04d alayate ctetuae des Zone wooed tree ok hy ose 0 Oe 4.0 W 
Steet ee et ee Cam ITEC TEU Rate Tee alta eee ita sha. On Guake Wf Oar fg om cue Obl e aby arate Std 
PERM TEOCT | ork ccaAsry 4 0 aunt kot a Faint IN ap tere a archer SONS irae irae ee Oe 36 dB 
SPRL ASST ETE (ON TT LY RS Woes HO Bt Soren pe RUM Eo ecw arin eo PoP RN so SORT reas ig eC 32 dB* 
EY DIG) Meretamsen ses rr Ma's Hee ay Se eee ee re eae ea eb le Ghee als 33 dB 
AIL OUEAVOOVO TUN VLAN VE gt ce tte pce te pe att Semis ere TLAYS giao wlcato et ere tne one os ee ek ae eee Pip ah 
LE LIGN SONY The LOK Veen eetbaal nares Be arene Gate a atte clei Nel maae losers, cov iejareye uc: eod haleveum dnote 0 hema vate 2:0ieL 
TIT) teats een MOO TIN TILL | Oe peek aneete tuPale: tithe et ene gies Gow ew iets tern 2 ae Gah dt a its a 502 
ON GUL eee RRTU RU Car VLELS Ves ra, eget aene pki te Aiaslaah Sadendi'ey by heh cdeaty mWehere a) eenters iert ae /fuetard asec ee 34 dB 
MUS OETEY) “e-ahc Phe ner oe Pet hy ep) mA Mars Sere tes ark PURE a ee aM ERE 30 dB 


* Improved gain/frequency characteristics can be achieved using equalizers. This detail 
is available upon request. 


NOTE: These data may be used for prototype design purposes. Before establishing production design specifications, contact the nearest 
Varian Sales Office or Microwave Product Manager, EIMAC Division of Varian, 301 Industrial Way, San Carlos, Calif. 94070 
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—— har EM-1059A 


ELECTRICAL 
Min. Max. Units 

CTL DOCCEY OLLAS Carerts tc ae ccha re okies sis sels iehenele aisle slerens ol pee -2300 -2600 Vi 
GAtHOUeRCUL EDU ret ets stots ns a ietaretorn!s ocr. sie ete lsel se ste sree are 32 mA 
HOCUS EEIeCLCOCELV OltalG mina crits erctecrtele «5 tk ois 0 > el ebelate 0 +10 V (Ref to Cath) 
HOCUBEE CCULOCE! CULTeltietere snc revere vel cre re! sf) a!» > svebeae catanne st mA 
Pelican OLLAPC baronies Mahe de ore 8 fale o fm ate Seats Lele (ojos s\'o00 1s eneasimteas GND ground 
(OlIECTOMMV OLLAGC Meerut teicta ys tots rete secs) 00 str tstr ir penemeisE GND ground 
Heaters VOltage (NOMINAL). saieiss6 iets see 0 + wiv ohn lo nacnunintene 6.3 HV, 
Heater eUurrents( NODAL) cere tes eta tater arels cts tei eel he 0.45 A 
ENVIRONMENT 
NA} DISREL O LUMI wl Dahl cB tte te eds cst oat cod cokers siete) ctor es rershel oumpeteaumetacets ini ora ola P-asnteanaae 10G, to 2000 cps 
STOCK Sere tice ein ocala es Been erete’e ciiee: sos i cba ake sRemenetemenene eset sR Natr ce (orersasceoSeieia ts 20G, Luss 
A CCOLGT ALL OUMI Mee thes er soc FO Ents os 1st sip ones nice eater: hs (stalebaiemstetehon? oka ceteinwetemt «ent. eueuere ie 25G, sustained 
PEMPCLALULE Wetter, eee seve: visi veeiei eis leo cia Syste cis vied = MERE eae ees -54°C to 85°C 
Altitude: (UnpressSuri Zed) iat c.!. 5 sieele a, oleie + che inte wipe ienge 6 e ceetn raseone cage ote sreurie to 70,000 ft 
MECHANICAL 
1 7-) 11240 ee a Pr Sach io 58 So.5 5s: CeO CCCP CIC Rio hO KS cecar nth ats Cartel 14.15 in. 
WAC ee er a ao abe Pitta as oral ee tic EIEN fo ok fc (ayalnt a al'stel ene! a itatnysAchoge co Nemrietenaa tiers 1.78 in. 
Height (excluding RF connectors) .......... cece cere cree reer ec ce rec ccereccees 2.00 in 
WLC sciereir noise em eiaietiieets soershec cone ace oo eile) stein eo Aro aes encase tere ete: Gerad een Sas) Le 
COOLING 2)o7.rectetere 6 steks sles ewacvel oes Waxte ste cherviels(+io eo 9 evraletetieneveres heir + tiekcgt ohenraatae ata sanae Conduction 
Dr GP Connections ries eter ish, ratete sent see temaeag hace) oe ctenhe elas tet Re ln ue emens Flying Leads 
REV ConnectOrss oat cc crete ere alee ee pet tolls Ae sya ota pu opahe shede tet SE Me Cadet se te Cotemet re Seamer met ete Pha ats TNC 
Mounting Positions. a. cpeisdere 1-5 joie elere oie eget oe eee iel aes Re ol et oc fe dnt os (ete l els io Neh) Bsi eels Any 
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GAIN CHARACTERISTICS 


(QP) NIVD IWNSIS TIVWS 


FREQUENCY (GHz) 


POWER OUTPUT CHARACTERISTICS 


(M) LNdLNO YAMOd 
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FREQUENCY (GHz) 


° EM-1059A 


#4-40 TAP THRU 
FOR GROUND 


es TYP +.010 


VOLTAGE LABEL 


14.150 MAX 


130 +.025 R 


6.375+.010 


1.175 + .010 


11.775+.010 


FEMALE CONNECTOR 
TYPE TNC 


12.375 + .010 


12.975+ 010 


FEMALE CONNECTOR 
TYPE TNC 


|LEAD [ELEMENT | 
| YELLOW | HEATER CATHODE 
|BLUE | ANODE 


125 TYP+.010 


1.500 +.010 
ye 


#20 AVG STRANDED 
TEFLON INSULATED 
LEADS 


30° 
HELIX MOD IN 


.250 +.020 


EM-1060A 


TRAVELING WAVE TUBE 
2.5-11.0 GHz 
0.5 W C.W. Min. 
30 dB Min. S.S.G. 


EI MAC 


The EM1060A is one of a family of rug- 
gedized ceramic and metal traveling wave 
tubes designed to work under severe en- 
vironmental extremes of shock, vibration, 
altitude, and temperature. These tubes 
are focussed by a fully temperature com- 
pensated periodic permanent magnet 
array. Typical applications are as ECM 
drivers and radar augmenters, and in air- 
borne radar, communications, and special 
test equipment. 


FEATURES 


eSmall Size 

® Light Weight 
eMetal-Ceramic Construction 
ePPM Focusing 

eHigh Gain 

eHigh Efficiency 

eBroadband Operation 

e Versatile Operation 
eConduction Cooling 


GENERAL CHARACTERISTICS 


PERFORMANCE 
POC LCV etal eC mtenetnr te menes ter Mette heres ss late tater eta icte tes eiste noha se easier sets giele rs teee 2.5-11.0 GHz 
PLU GALORE OWL a OULDU GH VALID) e106 5 Morass fearon s ehesaee sie es) seston SAB AR cae 0.5 W 
ES CEG ee eR eA eer bm LOR Bch RY Me MRO HOS MRED CRO ONL OTR RR OMS a ae 1W 
Patera humid OTT Lec yA SEA VELTD Jat, tected atcd ate aps iota Whale a hcctetin tote alt isie clare a sina atels « 9 cféisi ein ele topes 30 dB 
PEMA SSS 2 CLs) Se Peis ree wale cal a slcnuin bes She dp acc Eee <a tay Ata ad ease Fey Na les a ino ehavehinfaomioreme, sieve Sat cas etek 35 dB 
Seuedh ys ere @e ki ekg Gi Okay Pagan ppm eer y pores Aas Gtr. ee ya Ate ACRE Whee emo 28 dB 
HU 6) EL Boe, cs ee SRI ere ee eee Caryn eet OPE SH Sane: PURE, AON EORE PREETI are? Pree Le 29 dB 
SOULE CV rd VL ELEC LK Jeter ters tat haces ttn ote EUS gE Maa scole ols ksore?s eo Ate ie 9 «ik raae Siate« Sys | 
TAU SRIL AM Va Peal VLE Beat c covs ov areas fe trate asta sie ha ate is wie ce cdeeals coe 'eca ct pt witl ew tieeel® eie-se ae 3 OieeL 
A TIN DELETE eeae OTN 1I929 i) tet, ge Pie ea Porat, ekecer ni vare’ sic seal detagtlate isc) a. arclsee statins, sa ee esis ea as 502 
apis) ikea the) ay bed Dee Spe, BRED Oy eae OO eS ee ae Pi ra eS er, Anne ere ena a Emus Mone 34 dB 
HESS COE) pe ger tae De aoe TAS A gh a be are ena gS Serene eee eon erm are eereneas 30 dB 


NOTE: These data may be used for prototype design purposes. Before establishing production design specifications, contact the nearest 
Varian Sales Office or Microwave Product Manager, EIMAC Division of Varian, 301 Industrial Way, San Carlos, Calif. 94070 
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alts dat EM-1060A 


ELECTRICAL 
Min. Max. Units 

SEE MRL OMEN IRL re Syne ean a otrn S's ae Ee hala oratdinte diaist stain ate le Sie alters -2700 -3000 V 
Cpt COLLIN mY, 1 2. NE ee GE Aol aires Ween Grp lekone te tea ar 25 mA 
PROCES ECLEOCOLV OILADG, 25,6 oi cit ts nie areas ss cies as ie as -50 0 V (Ref to Cath) 
HOCUS? MIECTTOUG. CULT Clit ee niche @WiatL « a.a0y 6 sucere pees 0 
HETIRGY OLLARG wine etsie ks MMMM bcc tix i Oiee sim) dene ite inv aeyas ons et GND ground 
SOLLECLOL VOLLASC. 4... Mmm: fs crane els sa) c/s x'ota Cee owes GND ground 
Meare Oltag Se ((NOMIMGH peat oa). lie sus o ckte aw anes Rieke sac 6.3 V 
Heater Current (NOM Uae eee & de 5) hr brlele otis ointaes eeemetel ate 0.6 A 
ENVIRONMENT 
VUES TALL ONY Fal aiiclin > con, sos HURMER CRIMES of ose Ince Where 0 Gah a % SdMRoL et Ea yay et scale “x0 Crataer Caee mene 10G, to 2000 cps 
SRO GIS Fe veg: easels tse aha tn POR Oe ee te ee Ww. Beall Sneed ROR Een Oae Oe Lemeee ac (pe Lek eee eee Ame 25G, 11 ms 
AECELOPALION Yrs. isle als tebmne ie a «1 o> be la bias ats o\ pv banat Ramanan ech pry tenes ceemewar 25G, sustained 
"POMBETAtuyre sears soc Re Ne chet oe Pcie ada RRP eee ey poate tune eae 54 C toss © 
Altitude: (unpressurl Zen ye se st bate ots sale ass eiete ies oe git ete ee eee een ees to 70,000 ft 
MECHANICAL 

Lengths 2373 ic os ee Re eR ETc ot ete OO Mes Parlecanme waa oaks eee 16-5/16 in. 
WHE ears aoe escheat «ues PUPP RRRIMER co. b 7's. oa (ete (o. ne ieusteie 4 afe.s. ohatevetee rts atena enema eeemnRnD 1.830 in. 
Heighti(excluding RE eonneecors oi sce aa @ osislave.es sosle wea vival ee pia ee 2.156 in. 
IW LEte rota cans lencdalo's 5 RENE cal Peete warhol ore vie Wet ar Ga hy ola! wAbhara elie tamee fea toree ta eg eae 4.5 lb 
C20 LINO ME 38 Ne on ano Mcrae RSI Eevee, ae aaa Se selec Jake, are a oUrp melita tay ee Oe otek Conduction 
D.C. Connections‘. s.c\. Girauteet is. o:«’adslets-e'e slats d's ses « sins sin vm mem Motietrtette eenneee Flying Leads 
BRE CONMNECtOrS % oul. « Reet ae stato doe hes Series + ty we Shem a eo ee Type 'N"' Female 
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POWER OUTPUT 
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GAIN CHARACTERISTICS 


4 6 8 10 l2 14 16 
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POWER OUTPUT CHARACTERISTICS 


4 6 8 ie) l2 14 16 


FREQUENCY (GHz) 


EM-1060A 


4 


15.750 MAX 


16.312 MAX 


[LEAD [ELEMENT 
| YELLOW | HEATER CATHODE 
[BLACK |GROUND | 
[GREEN |GRID 


bs 915 MAX 


a EM-1061B 


: Division of Varian TRAVELING WAVE TUBE 
©) SKN CARLOS 2.0-4.0 GHz 
ial ee 2W CW. Min. 


40 dB Min. S.S.G. 


The EM1061B TWT is one of a family of 
light weight, high performance TWTS 
available from EIMAC. Applications in- 
clude both airborne and ground based 
systems subject to stringent environments 
where reliable, long life performance is 
of major concern. Typical applications 
are as ECM drivers, airborne radar, 
communications, radar augmenters, and 
special test equipment. 


FEATURES 


eSmall Size 

e Light Weight 

e Metal-Ceramic Construction 
cp ePPM Focusing 

eHigh Gain 

eHigh Efficiency 

e Broadband Operation 

e Versatile Operation 

®Conduction Cooling 


GENERAL CHARACTERISTICS 


PERFORMANCE 
Br eCGNC UTA ates mlis tals pine se oe cs wls olf cuss» cme lp sin nie + those laos sie + 4 bis 4 « 2.0-4.0 GHz 
Saturated Power Output (Min) ........-ccccccccs ccc eccncrnccecceessensceserers 2 W 
Oey Che tees ce et eunialene's unio sys 9 ale les atarei> wr ece.o «Wisi deveyere wry oe sjejn 6 orth el = 3 W 
Small Signal Gain (Min). ... 2... . ees e eee cece rere etree eee e rere r erences eeeerees 40 dB 
Pel eee ln ae alec wats nln poe po Sin, nin cy ieg nis ohaa bie nia <4 0 ome chapels eigio sd ints 45 dB 
ave Pec aie COMIN) Oe oe see ce tenis Geir le oa isteraie sie el G4 + 6. sein 40 ose om alt © etehaie lata gel 35.05 
CU WISTCA Ly iets ede e ne 2a ats wal cis Ale oa folate'g inn sina fees Sin aisle se nie nie #0 (+ ¥ sine Hiahe so gisele 40 dB 
OutpULSySWR (AR) iis oot goes eae ios em iwivnit ie ole te sales « Vee ia so a wisi elniitiee ob. sieves 20H 
TDUtRV WEAK) che os etre oie > Sri sie pin theres = nisian ee sigs le asin loca gh eisiae cgyalw inte yay | 
Impedance (Nominal) ito. 6 64 2 ais lateteiaiel esteem c.sc's ole ue melee eiaie ele os eee ine siecaieiv en Sos 5022 
& NOLM OE UD UT G: LIMGX) aac oie sate itv e cise lelaietaie aueisie.e = vals tn es asin chs alvin Sines eine wit wie sas 30 dB 
OTe iste 1) as iota Wie es nated agin inde echo, 9) wer sines © poet VRRP sw ie, aiev oles Wil vin pc wje'e =o 2 ies es 25 dB 


NOTE: These data may be used for prototype design purposes. Before establishing production design specifications, contact the nearest 
Varian Sales Office or Microwave Product Manager, EIMAC Division of Varian, 301 Industrial Way, San Carlos, Calif. 94070 
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ELECTRICAL 

Min. Max. Units 
(GBthodeav OLACCI ee aatare ts lets s'aiete virial bicleie elnisie © 's e's,e s. -900 -1200 V 
CATNOOELOULT COG tire cretsate caters oles elere ir ei ciete wie iete x/e' slots s.e 25 40 mA 
Gri UVOLLAC CMe cass eur cre cheeses sceseseeeectsersssol ois\ols cies : 15 30 V (Ref to Cath) 
Charbel (Ovi Welle Seese ae eee COREE ROLE I Rie hc aes : 8 mA 
Helixayv OLAS Ga caterer ote cle ee o's) sieuriaters + els e sjeielers sieters GND ground 
EOTECLOLBV OLUAR Cite a tie cistet cca, ciel cit ete tava oieietnte wo) th isiots ers cre GND gsround 
Heater Voltage (Nominal) ...........ccessccrrecccens 6.3 V 
Heater Current (Nominal): ....,....-.. 26... ssc ese cee 0.5 A 
ENVIRONMENT 
Vibration cs eck ors ee Ree tee oo eo 10 Fe ol sFallo cts in: Rls ta) dhe rat ane cee ernaye camara 15G, 5 to 500 cps 
ol NS) e) td hehe pe eS hls, -ic, rN Paria eR wl cise cobhs 2 cho cron 25G, Lims 
FA CCELGLALION 4 cic op ee eR ooo aleds ov ls Ev odie etel ove situs in oue coin ahanettntenaeer 10G sustained 
TPOMpPeCratur Gr 1.0 ero eemMReeTIT™ 5 5.5 cate gies sucleie ss wiaiase tase sherate ists Weaeremstezuls -54°C to 85°C 
A ltitude (UNDRESSULIZeO yer. scart tea ete lene crcl sl os oem « eich tet sacle e sn eees etna et omr to 70,000 ft. 
MECHANICAL 
LONGUE PRM a <5 ote bees Wie ais sibleiele 6 wie b-e/e' wlele «cree sievare steven sietsre) sy) se Peiue surat 8-3/4 in 
MTA TO LHe r> =,.chs, 5, Semaine ne wen yin. Aah A Cov UM mR ee! Aah das Parga eae MERE lin 
Heiontsexcludine RIC GONNCCLOTS) 02 2 ease 2 3 cea wl siete tenet oinic(s = trier eo sian 1-1/8 in 
A UIe lh ee et A POS, ESOT TES CN a REAP aera A ean elon Crp s camer ree Aa 2 1-1/4 lb 
COOLING ee ee eer Pee Aen Me Nera Chetete fake siete as oboe evateet ehaitatytsos als etree es enere Conduction 
DiGeGonnections ia. c «mee weet retreat Mere ip et ere Ges cee.sintoreta eiauels Sis eens Flying Leads 
BUR COnnectorsig ce oe are errs ote a eesti oie feet he ee he eee cane cee eae OSM Female 
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OUTPUT POWER (dBm) 
Dw) 
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INPUT POWER (dBm) 


SMALL SIGNAL GAIN (dB) 


(W) 


POWER OUTPUT 


EM-1061B bath a 


GAIN CHARACTERISTICS 


70 
60 
50 
Le Ea eg 
40 
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FREQUENCY (GHz) 


POWER OUTPUT CHARACTERISTICS 


FREQUENCY (GHz) 


° EM-1061B 


NPUT CONNECTOR OUTPUT CONNECTOR 
TYPE OSM TYPE OSM 


6.460+ 030 -800 


7 
4 


1.500 
+.030 1125 
+.030 

RF IN LABEL TUBE LABEL RF OUT LABEL 
8.7504 125 
<Z tfo0 BSC 
ee EE 

1.000 BSC 

.250 BSC 

1.000 

+.030 


6-32 UNC-2B 
8 HOLES .650 BSC 


.250 DP MAX 


JELEMENT | 
BROWN | HEATER 
HEATER CATHODE 
[GROUND 
Ke 


EM-1061D 


EI MAC 
aT lok ee ea TRAVELING WAVE TUBE 
® meVi Sion OF ¥aAriant 


2.0-4.0 GHz 
3W C.W. Min. 
50dB Min. S.S.G. 


o> tf 


The EM1061D TWT is one of a family of 
light weight, high performance TWTS 
available from EIMAC. Applications in- 
clude both airborne and ground based 
systems subject to stringent environ- 
ments where reliable, long life perfor- 
mance is of major concern. Typical 
applications include ECM airborne radar, 
communications, radar augmenters, and 
special test equipment. 


FEATURES 


eSmall Size 
e Light Weight 
e Metal-Ceramic Construction 
) ePPM Focusing 
eHigh Gain 
eHigh Efficiency 
e Broadband Operation 
e Versatile Operation 
© Conduction Cooling 


GENERAL CHARACTERISTICS 


PERFORMANCE 
eer EOC S vet. (ot fee tetet et Ramin ad so a GSTS wie hs alg. se ekahd < WB rane ees De 2.0-4.0 GHz 
eter DCUMC Ta CTULDUUA IVIL \amcamrintyy eles c'S thera <al ior aca: c's ee Mece: ¢ SWRI arvighe Site ica ea hota 5 W 
Pa YLtD bee etn toe cee ete a yt ee 2h yt aos We le brave ted oe Uae uae «a Fe UE 6 W 
Cea MELO RGr A ILPRLy LAN] ) state sted Reet 28) sess utate ses arene ate ce at OTC i eee alo acs 50 dB ) 
fe DOSE I so) ee See, AIO a hs Cn a Pe en SN AR ST eM ce. Oa 55 dB | 
DET Saree CET TN WE ipa ira aurarte cass crnacicn <a Ries (as Peery eR aor ex ere oo ee 44 dB 
Rt A) Vata MERRY 9 ate eae at etetac gt NORA ite Sin sees 9 Se ord ave ole: e's @ Sale ate back bimpga eras 49 dB 
SMe MAR ioe d bk ame prue e rgra bet) Pilg We bee BL ARETE ECA OE Roe aE MTOR EDR a RR eae oe 2.5: 
BOYS EON IS VO EMAIVLELE ctr atele tus sto isl a miata bie Butea ate ip ts. hel slave tetas: ode sis: 0 Ae o aialeure ainle 2.5:1 
MEL epe UL ALIC OR ERM EO LID ELL LL) Se ecticas its bah <font Carte a LL ibvs was a ern tes edad teow a need Neces cade dd ovat ow eC ee er ele 502 
ry OU ELVLO Korte ee are ia ata S1arehd cates: oF, ots (p hack a osaket oat 6 nie. ee ae ieee his wate wake 30 dB 
REA) eee tk, Ses Sagi tee aie ears Fs i piety. sit cimealacdote me ceeds Ge lorkbec te ea 27 dB 


NOTE: These data may be used for prototype design purposes. Before establishing production design specifications, contact the nearest 
Varian Sales Office or Microwave Product Manager, EIMAC Division of Varian, 301 Industrial Way, San Carlos, Calif. 94070 
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ELECTRICAL 

Min. Max. Units 
CatnOUemy Otay Gammrtere sy a os ote ett ereh ele ete cio icvtia.s sucte 2) a -900 -1200 Vi 
WATHOUSTOUL EN Ure: tor cichs Bl eite te evele: cre ate vel es odo Salle! aie te vavens 50 65 mA 
ACV ORV OLLAC Cm rt sree ce eeessc crest cas cheese caggeccsioce ests © chris «ier er : 10 30 V (Ref to Cath) 
LIGMGULE COUN comet err e tert ines Cassel corr easc ose nese cushenehetenels : 8.0 mA 
PIC TIP AV LACE oe rer ter tohe eu int tele orate: ois aletrtelic eerste eCotelste.e GND ground 
Collector Voltage . 2564.2. c ccc ss wees etc e rece cee GND ground 
HeALCI MV OLA e. (NOM INal) cee e eudteret eee s el ne foot e cieees = lots ee 6.3 V 
PGQLer GluUrTents( NOMIMAD mon. ceca tar be iis ois «le.e ole sierote ts 0.5 A 
ENVIRONMENT 
VAD ALLOM. « isap Vertes: scene stare creenet ern ne ater ote nhc co a eee en rs Soe ee ee 15G, 5 to 500 cps 
SHOCK Breen recelereck ‘oa iterate lo persee Rome e eg Seen «Res see ORY ote Se MR RCI” rege ter eee ee 25G, 11 ms 
AGCCEIEL ALON Ae «dias ato: sate Tore Telenor see ce a oe are at 2 10G, sustained 
PECTIN DEPAUL Cle: feces seeetne RPE teak tees Acne rates oe ee ge cera ct, on ee ews eran a -54°C to 85°C 
AILILUdE, (UNDPESSULIZGC) at WAN Cee ene <i c eee ieee e e ee to 70,000 ft 
MECHANICAL 
Lien otis ee ymeres iss ebitctev sce wtote: esee ates c Gikmare,'s Sie. Se tutehet etcetera pO ee rn 8-3/4 in 
WLC AN peewege natant tak UE wi nie Fitted MONS Pe Py clas 9: chal oa ene terete meinen cate a UEeInnes aeRO Jen 
Heighta(excludino R EAGONNECtOnS)iy nc. oc tiee ee eee ae eee ne ee 1-1/8 in 
Wel ste. Sierra an eee har Marat pen, 0c 5° ag cotoc aie Ste eee aL Te eo ee ae ee 1-1/4 lb 
COOK B55 cree siete aeedevenstnr st oes ELeves else, ciel vuscul ts shtels Seetiee ene eer Teer ner ee eee ee Conduction 
D-CeConnections ©. o, tovasjuetusts fiers ais stalahens toh lop Meee ee Coe ah eee Flying Leads 
RF Connectors eric. rape fere otataie + cote shale ciel tee Ok ete RE ne PE oe OSM Female 
Mountings POSition get.) 2 cesesists «(ous ate so ctsiea ces ene Mm nee Nn nr atte oO ie cae ane ene ee Any 
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SMALL SIGNAL GAIN (db) 


POWER OUTPUT (W) 
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GAIN CHARACTERISTICS 


FREQUENCY (GHz) 


POWER OUTPUT CHARACTERISTICS 


3 4 
FREQUENCY (GHz) 


° EM-1061D 


NPUT CONNECTOR OUTPUT CONNECTOR 
TYPE OSM TYPE OSM 


6.460+ 030 nan 


re 
4 


1.500 
+.030 1125 


se 
= 


RF IN LABEL TUBE LABEL RF OUT LABEL 


sd BSI SOtI29 


| 
<— 7.750 BSC - 


pgaecceres BSC ~_ 
1.000 esc 
t-.250 BSC 


6-32 UNC-2B 
8 HOLES .650 BSC 


JELEMENT | 
BROWN [HEATER 
HEATER CATHODE 
|GROUND 
GG) Di geae ee ee, 


EM-1167A 


TRAVELING WAVE TUBE 
4.0-8.0 GHz 
TW C.W. Min. 
30 dB Min. S.S.G. 


EI MAC 


Poiwici % S OS <> w§ mo 
LIIVISION OT Varian 


t 


The EM1167A TWT is one of a family of 
light weight, high performance TWTS 
available from EIMAC. Applications in- 
clude both airborne and ground based 
systems subject to stringent environ- 
ments where reliable, long life perfor- 
mance is of major concern. Typical 
applications are as ECM drivers and 
radar augmenters, and in airborne radar, 
communications, and special test equip- 
ment. 


FEATURES 


e Small Size 
e Light Weight 
@ e Metal-Ceramic Construction 
e PPM Focusing 
e High Gain 
e High Efficiency 
e Broadband Operation 
® Versatile Operation 
e Conduction Cooling 


GENERAL CHARACTERISTICS 


PERFORMANCE 
MOOULETC YO HANGS Cie ci 5 sisyc 21s Baie a nie sfoleie up sce ace Hur Wa kein es @ 6s 0 6 Wem o brsle wee a ierels 4.0-8.0 GHz 
BrPaLed POWer OULU AMIN) tsisains Sis lake aos sis cle Mie swine dosha sly ste as + «aise sail siyh 1W 
CE PLC aerate cael e Mere ihe nie bp a in elv ib wie'a 4 sin wb leld og © OO Sipe in sol afte wie Bie 6 = 4]q sins ais Sie 1.5 W 
Small Signal Gain (Min) ......-.ceeecece ce ceccreccecrcccccccrcececcesccscees 30 dB 
PUL) eine eee ars, ois es bs oye tog bia ery in ip wasn ee Voss, Gin ie eine xo ohn vis o's (eae en, a lois doe #015 35 dB 
Bi Chir Ge GretITLCIMIT)) | ee wis ave nobis agocn'e 51 alos A(eieinn thal e a) sale > 0 0''n efare.e ole dies minl's tjmre ears 24 dB 
Cryo.) ere tte eats eons nace ca Vin eid worn ©, Sia micte lane at ttm sland’ #4 3. 5.0/4 [hs i079 chs 92n ni 9) 8a ax ace 29 dB 
COIEDULYV SW EMA R) ie ot coe ate sn = Sig oe parucere Aets iy ces sie ele as y's sie 8 6 oo bine dn migceleie FF IEE yO sie 
Turse VS Warts ee aoe ere eae ce cs ih ere ele aint vince bela sap =e eine Aye wh thena als uk 2.5:1 
'y Impedance (NOM INA!) seis easels lee titre bedi sate Mm PAM ges Reig AU so Mare a bo hug APS secre 502 
NOW CUre (NAR) Oe ets ee winte se Cae mend e > sieve co Wo alaleld's ep oe 6 Sle edie fhe nie em ota ieie 30 dB 
PEGA eee ru air stein oth Craigs 2 bit nd a aie ss cleine enn ee win owe wis inle nit a ew ee aw mlb 27 dB 


NOTE: These data may be used for prototype design purposes. Before establishing production design specifications, contact the nearest 
Varian Sales Office or Microwave Product Manager, EIMAC Division of Varian, 301 Industrial Way, San Carlos, Calif. 94070 
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ELECTRICAL 

Min. Max. Units 
ALU OCICMY OLE Cat ciete ce recsteteisi tre oa witleta ete Ginels s6-0.4 «oleae sys -1400 -1600 V 
Oo tO EGS CHG eae ac a sere a ake ladspnternedcaue is iay tis eabinaeusae jake 12 20 mA 
BOCUSIPNeCIrOUGsVOILACC ahs). cctettsicre cuits sles a'e s+ serrate -10 0  V (Ref to Cath) 
BOCUSHUIECULOUGLCULTENbr er ieie sc lefane sie ei eeerele 9,0) so sh steteteolions 0 
PRETO UR OEM Siene vate vetoes fe) hereieteloestniet efel tae ots) Pes scscohele GND eround 
SOIOCLOT/ VOLTAGE -pterae vrcteretele seetcdel iets sie nts > alee abe nia GND eround 
HeaAteraVOllaAge (NOMINAL) tcc... eeisreta isle coe tele 5 = to essen: 6.3 V 
Heater Current (Nominal) ........... Foie a ete scatte Gotereuas 0.5 A 
ENVIRONMENT 
Wale) atone ake ee RAEN Eee PUA err ry che. cS a teks ROI eit a Uke Ne 15G;.5 to 500 cps 
SOCK sss 2s Serve oalere wiatelere [at ehepubete Petals © clone tre «ooo els oheae lancome edeunie = lenetoustels Ce eres PAN Ce. SAP aa te 
AGCCECISLATLON Gi siere go cas oreo ene ROMER EIT ole.’ 0's fete oP cletteters pte tiene cuedhelerenetsaetee eee 10G, sustained 
TOPOL AUUN Cie ere es oho eet I rs eee cis os a1 e]e lol aleratedetecets (saieuste a eee. caeterape Gea easyer -54°C to 85°C 
Altitude (UNPrESSULIZCC) Mapwemet. o's ies c+ co 6's eh oie alels oo tara elev) alata eters etwrsiene st stele to 70,000 ft 
MECHANICAL 
LCT Ch . eer: vase a Sor oe Besa Memeo cota sho A oSoner dele citneltidiajst nie’y dmemtae aes ater ae 7-3/4 in. 
W1GChatrts Rar tttbaete ctcs. 6 os eee swears lsat s,s s'est 6 ole bine elelernie Mieietcl sats else aie edt eee 1 in 
Helgniexciudingrk by ConneCtOrs)eaas..s ss .clek aielee nc ceatatere ewe Patong tee tcesta eee 1-1/8 in 
MV CLS emer ster a aceite sca op oletlcye sen cuets est ahala ay os fon acate’ ats lecatads ee emnatcne 0 ovahare ks: eee cee 1 lb 
COOLS rs het ac herte, 0 saa avec tected rere SEU Alaa ae ef Sree te art eens those) crake terete etieestench any Nene Conduction 
DG PCONMNCCELONS scr c, o:'s «lenaiatsieunval shar motets tole ora vial ehecs’ cedcesetcc a eastare ss yuna ote hele Flying Leads 
RH FACONNSCTOL Ss sacs eae oisicrese Gulote tlc cradle ciatetee ielet hve a cate slamene too taa relent enon mena OSM Female 
Mounting Positron tice 6 hes cious cheba, ake epeeteliones «| Sua stants {2a fora tal ate “apette ces. a sia y 5 Meee en men oe eee Any 


TRANSFER CHARACTERISTICS 
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SMALL SIGNAL GAIN (dB) 


POWER OUTPUT (W) 


GAIN CHARACTERISTICS 


EM-1167A dno — 


FREQUENCY (GHz) 


POWER OUTPUT CHARACTERISTICS 


FREQUENCY (GHz) 


" EM-1167A 


NPUT CONNECTOR 
TYPE OSM 


RF IN LABEL TUBE LABEL 


6-32 UNC-2B 
10 HOLES 


OUTPUT CONNECTOR 
TYPE OSM 


4950 +.030 oan 


+ — 


mary 


i 


RF OUT LABEL 


1.000 BSC 


.250 BSC 


BLACK 


1.000 
+.030 


BODY GROUND 


EM-1199 


TRAVELING WAVE TUBE 
9 Naa ae 4.0-8.0 GHz 
: ORNIA 10W C.W. Min. 


i¥ViGion OF Varia 


50dB Min. 


The EM1199 is one of a family of rug- 
gedized ceramic and metal traveling wave 
tubes designed to work under severe en- 
vironmental extremes of shock vibration, 
altitude, and temperature. These tubes 
are focussed by a temperature insensi- 
tive periodic permanent magnet array. 
The helix connection is separately brought 
out from the envelope to facilitate ser- 
rodyne operation. Typical applications 
include use as ECM drivers and radar 
augmenters, and in airborne radar, com- 
munications, and special test equipment. 


FEATURES 


e Small Size 
ey e Light Weight 
e Metal-Ceramic Construction 
e PPM Focusing 
e High Gain 
e High Efficiency 
e Broadband Operation 
e Versatile Operation 
e Conduction Cooling 


GENERAL CHARACTERISTICS 


PERFORMANCE 
Frequency Range ....-cceccccsccscrccsccccececccscscessesceccccesscvces 4.0-8.0 GHz 
Saturated Power Output (Min) ........cccccce scree ec cc er ceccccrecccenscccseres 10 W 
ARG p ICRI aac oye = lies yee in oe Ale ND PIPE en Aen ADE ACh aeons Peace Ske eign 15 W 
Small Signal Gain (Min) ......-.ss cece cece cc ec cc cc es cece c neers reccercccecces 50 dB 
PU oal) eee a ciel c's le od oes wes bin ns sicko a eae ool sci e0s vite 98 Me 6.6 srpiale ee 55 dB 
Saturated: Gain (Min) l..0 5205 cc cr cnc scape swe cclabeaneeensessssererecsowees 43 dB 
CURDIGAl eraeitetle cle nn seb ateie nieias t > sietalepind¢ @ia alr cise nde ese $c su cee cn aie riele 48 dB 
OULDUE WS WE (NAR) ie ces arle sles caine se nipenieassieece ss weiss 06 se new ame mas cise «he Dea 
TROULIVO WE CVLAR) Weck: oles eis shoieninic aie cinjelncst vipiaigis pv el we «90. ade otaleie e:eiie.gele bar, «tie o\Mitae 3.08 
Impedance (Nominal) ........ 0. ccc ccct esas ere ccceccccseccscssscrsresrccesccns 50&2 
») NGIMURIUMIC On Maa) ee ek ete ers bere tiptoe s Gene cle cn eygid cape oe nein a 30 dB 
CEPT) ct graces ote or sears ola care etter Pevtor ecw nere'« a'ere: oe snare 'elelaverninne™ehe win twia: ofgtw sre mtarsls «9 9.6 4 eons 25 dB 


NOTE: These data may be used for prototype design purposes. Before establishing production design specifications, contact the nearest 
Varian Sales Office or Microwave Product Manager, EIMAC Division of Varian, 301 Industrial Way, San Carlos, Calif. 94070 
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ELECTRICAL Min. Max. Units 
CAL COROLLA CEP eer ea os eietrs eikte che mir eitte ste so viet «als -2600 -2900 V 
CnfhocleMmrerentrnrnt. en. fica shee ete ewe ie he aise te 75 mA 
POCUSAIICCEVOGE, V OLLA GG o0) as. wick spe es sleeietns vin ee lee ee ~ Tied to Cathode 
EROCUSsE eCtrode: CUPVentas tats ain s_c 6s sieteie > (eee 3 V's 6 e eneteny iy « 
HGLIXAVOILAS Crs s sienre hostel c.c so a eione as retererela wis a, ols oe sesunbeie’s Externally Grounded 
Collector Ollave? sate < 2.7, Niet ane & ooo cases io -1000 0 V 
Heaters oltave) (NOMiNal)iy.\ ere ee ens one sh eee 6.3 Vv 
Heater Current. (Nominal) oscar iier ees on rae tree 0.5 A 
ENVIRONMENT 
VID ACLOD Geietatetae cc toacs op0-a ede ete Glee a ial'e vies &/e Thee geo aleratedie Shae Warpe eeas ener ote anaes 10G, 5 to 500 cps 
SHOCK <e'. Weveherie te eead ae in ois Segal cree oe le. 6:0 3.5 sl elele elald:s: SRamPReEI OMRCReRe sy renee ane ser meme 15G, 11 ms 
AGCGler atlonecse eet titres. so oie soa s)e:a 6 0 oes ores alu oeanens ents VEN Hote cece 10G, sustained 
TeEMPCV ature :. septate Ie ieess tie, os nic) s)s..c oa c:y os abuso aut etehecateMete sha ennree mel <teta tetas -54°C to 110°C 
Altitude (unpressurized|memem ee cis. << oe ee see ele eremsrsietele MELA AMIR Fe to 70,000 ft 
MECHANICAL 
LON eth iets 2hiee edee PNG rel cian os) PRR RERE I eos the opto o ak ees etter Taso cE ace cle eee 11-3/4 in. 
AALS ce Bek pais bun ger einer erie iE oe RSE He otis edn gn ARR oo 2 1-3/4 in. 
Height (excluding RF connectors) 4... ec. se ees oes + oo ns steed eetetsanc. ater gee 1-1/4 in 
Welsh tr? oh Saint's atetial cle ateusrs ese 5, « 4p wl olarle ye At eiet ds tern tune elle eee Met scra, «fener. ase 3 lb 
Clilhint, tAQh. Seemann aur mire e Oe oe Ri SS SoBe ie eit Sons is ot Conduction 
D:Gs COmnGGtiOns Hii a's o ikecccehe eae br she tab ole nqekoneie el rakeeetere ste siete cas nies etc et eee Flying Leads 
RE Connectors 6 wise ai¢.0 lila vis ole 0b sc 6,0 a0 4 0d eae Sia etere wie o eye tple so ais at hata aetna er et Ona Rerers TNC 
Mounting Position ..2% os). ces wis > «os 5 5 co, 0 eiotateretelate piers sie! e¥e el aie,2 nicueels eevee mare ns ote denen ae Any 
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GAIN CHARACTERISTICS 


La Sle 
oo ee 
Se 
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65 


60 


39 


SMALL SIGNAL GAIN (dB) 


FREQUENCY (GHz) 


POWER OUTPUT CHARACTERISTICS 


POWER OUTPUT (W) 


FREQUENCY (GHz) 


HELIX MOD IN LABEL TYPE TNC FEMALE 


CONNECTORS (3 PLCS) 
eae MAX £26 INPUT LABEL 


VOLTAGE LABEL OUTPUT LABEL 


LEAD DESIGNATION LABEL 


GROUND LABEL 


11.660 MAX 


ren al anooe + 
PIN D 


PIN C | HEATER CATHODE 


7 EM-1199 


EM-1601A 
EI MAC 


Division of Varian TRAVELING es 
9 SA ON Aiiany obi Gye 's 1.0-4.0 GHz 
eR ee EE Cy RN 4 1W C.W. Min. 
30 dB Min. S.S.G. 


The EM1601A TWT is one of a family of 
light weight, high performance TWTS 
available from EIMAC. Applications in- 
clude both airborne and ground based 
systems subject to stringent environ- 
ments where reliable, long life perfor- 
mance is of major concern. Typical 
applications are as ECM drivers and 
radar augmenters, and in airborne radar, 
communications, and special test equip- 
ment. 


FEATURES 


eSmall Size 
eLight Weight 
® e Metal-Ceramic Construction 
ePPM Focusing 
eHigh Gain 
eHigh Efficiency 
e Broadband Operation 
e Versatile Operation 
eConduction Cooling 


GENERAL CHARACTERISTICS 


PERFORMANCE 
Frequency Range 2.2... cece ce cer ccc tence sessresenar ences sansosovsvesese 1.0-4.0 GHz 
Saturated Power Output: (Min) once. osc be cee smn dine ee a din eames cease aice weit 1 W 
(Typical).......sseseeeees ANS EER ARO) Sei CUED ICO a PPE RI Cie ag 1.5 W 
Small Signal Gain (Min) .......cccccccsccsccccrceccecvcscsscccccnscsserssevers 30 dB 
(TVPIGAL oe ccc cle sects twee tener ewe emesesatavecsensesasasersssentevnseonses 35 dB 
TUT Eg VB) a) AB ee ES CS Ue aor aioe ik aera, ee ewe 24 dB 
PEC Lee eeein Ue Sie estes gies sit eh cimary nei el e's tic Gis es oe og ia eb viene alee +0 sins 29 dB 
(WIEDEMEIER ELNIAS) ce ee cn cera cleaned as tine eam cen ene a ena se se dasenacine sacs on ais tothe 
Bes WEL) iret sas sree else erchasmibce ald pala e's s nie 0 eo serene sie 4\¥ a's e ales Sib we. e060 eis 2.5:1 
Impedance (Nominal). 2 ore ecm c cs eee sone snc ececescerere messes separisisesee 50Y2 
®) POUL OLAS ere a sene.o Giclee inka Suslis werelse by ono sin o/s s wslwisitreie s's'y Sab seems bes eis sa 30 dB 
PICA) hae ster i's a vie’ aia Sts eles Mia @areelW pies le.d aS aw o slew e'eals'sio se ele sim es ae ce clbie eee ress 27 dB 


NOTE: These data may be used for prototype design purposes. Before establishing production design specifications, contact the nearest 
Varian Sales Office or Microwave Product Manager, EIMAC Division of Varian, 301 Industrial Way, San Carlos, Calif. 94070. 
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ELECTRICAL Min. Max. Units 
CVe aes Te WETS) os Ra by Re he Die Ar al AO Pee in AIS yer Nr pe -600 -800 V 
AOU GNEUEK COL MME cee tae crit Pe slate siersie @ ecto e Watee es 30 50 mA 
CADTU BV OLLAS Castes treme aetate We eisteeeaetartpiie te otc s/o fel storsiete wit eS 0 25 V (Ref to Cath) 
CIRC ULT CNG tea cee eiaete emer ae ree Re ola cose een 0 10 mA 
FICLIZNMRVOLLAUS Mees tt steele Orch ats cree orete area che als cis che etete oes GND ground 
WOLICCLOLEV OlLA UP Grarecre. sic) tare et ric wise <'er os eiedstcore iets aeate GND ground 
PeALCrSVOLLAPC.UNONT IIA iscsi. iets procs eiciele! ots alela orcterets ete G23 Vi 
Healer Currenta(NOMinal) ats ai steiscn © ale stecetess adeconete otelet er 0.5 A 
ENVIRONMENT 
WAIDYSULON A crersidsss a-e.c 2 ic, ls cee NER eTE ste cv eae tere ene ree ann eae 15G, 5 to 500 c/s 
SHOGK ios .o's 3 6 oie eine oc 2 eee cash Be Se Py a Ly 25G, 11 ms 
ACCOILELATION |i... 2540s ERSTE ole ao 6 eo cee ia telele ae tute eee ee Dat ctenie nike 10G, sustained 
MPeMperatur 6 EES cata e semebenemetets 0 5'c ovis boa ee geet Os eee eect een eee hae -54°C to 85°C 
AILICUGE: (UNDYCSSUITZ OC emetic chelcts ic s1s's\ ae a eta nie alice ot crercreen eeeanERe te eae to 70,000 ft 
MECHANICAL 
LiGDG ti Mercere eers aaa aie ciel Ae Se riya y eich stake eal ie tenn BRU RO: ieee ty hy ee 8-3/4 in 
WWCIEL EES EAES? sic. 'o 0. s/o. os evlu usp. ase,s ae ie «6 eile (soe, 0/0 ie! Gib aS Ar Rie ect at one EE eh ne eee ein 
Hemeniwexcluding RE connectoms) % < ..c1 «sts « terete ete tele cite ae aerate eee 1-1/8 in 
WOT SING cea Fs nates ain tth, ore a7 oO stirena acme a: 6 ole ccalecene: Statetare cit Meee ce ee en cre 1-1/4 lb 
COOLING iy oas%. eden stat ae Ge 5) eha ae eroidh cre, © aise oth abs te havea CURIE E GSCI 3, (gee or an Conduction 
PCe, CONNCCTLONSH .\) A. 4 aharete - esebolele. 6 ars afalate ouster dione amet elected aie eee nn me Flying Leads 
RE, Connectors, pc .4 3.2 sie s ian stern. ole sls nace ete ee eats aes. OSM Female 
Mounting Positionias:: s:1 ss sich cece sa Alster etelaters c'ete atelae a ccates cle. «a. a. see Rann eer anna Any 
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GAIN CHARACTERISTICS 


SMALL SIGNAL GAIN (dB) 


| fa ) 4 ) 
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POWER OUTPUT CHARACTERISTICS 


POWER OUTPUT (W) 


FREQUENCY (GHz) 


° EM-1601A 


NPUT CONNECTOR 
TYPE OSM 


RF IN LABEL 


OUTPUT CONNECTOR 
TYPE OSM 


5.625 + .030 


TUBE LABEL RF OUT LABEL 


8.7504 125 


prin (oo Oy ee ee ee res ALY BSC 


6-32 UNC-2B 
8 HOLES 


.250 DP MAX 


4.375 BSC 


ELEMENT 
BROWN | HEATER 


HEATER CATHODE 
FOCUS ELECTRODE 


BODY GROUND 


7 
4 


+.030 1.125 


- 


1.000 BSC 


.250 BSC 


1.000 
+.030 


EM-1602A 


TRAVELING WAVE TUBE 
S) 4.0-12.4 GHz 

TW C.W. Min. 
30dB Min. S.S.G. 


EI MAC 


The EM1602A TWT is one of a family of 
light weight, high performance TWTS 
available from EIMAC. Applications in- 
clude both airborne and ground based 
systems subject to stringent environments 
where reliable, long life performance is 
of major concern. Typical applications 
include use as ECM drivers and radar 
augmenters, and in airborne radar, com- 
munications, and special test equipment. 


FEATURES 


eSmall Size 

eLight Weight 

eMetal-Ceramic Construction 
ry ePPM Focusing 

-eHigh Gain 

eHigh Efficiency 

e Broadband Operation 

eVersatile Operation 

eConduction Cooling 


GENERAL CHARACTERISTICS 


PERFORMANCE 
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NOTE: These data may be used for prototype design purposes. Before establishing production design specifications, contact the nearest 
Varian Sales Office or Microwave Product Manager, EIMAC Division of Varian, 301 Industrial Way, San Carlos, Calif. 94070 
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FREQUENCY (GHz) 


POWER OUTPUT CHARACTERISTICS 
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LEAD ELEMENT 
HEATER 


EM-102 


PULSED 
TRAVELING WAVE TUBE 
9 2.5-3.5 GHz 
1.5kW Peak 


EI MAC 


The EM102 is a grid modulated pulse TWT designed for use in airborne and missile envi- 
ronments. It delivers 1.5 kW peak saturation output power over the band 2.5-3.5 GHz. The 
EM102 is focussed by a periodic permanent magnet array and is compensated for operation 
at any temperature from -65°C to + 125°C and can be supplied either conduction or forced 
air cooled. 


MAXIMUM RATINGS - 


NEN GS eee eg ee ea ey Sate ole! 51 1s ee ote Siekslacsle ii sje eliele. 0/03 a ote sis's, 0\s.9)0 ee a'nts 8.0 kV 
RENO ICT aye etret epee Vera eoicae sie Cioke\a the, ais sot elelbe, sols )¢, ota o/eiets cht. we biel eke efeis alec 1.8A 
rae 1 Os ee eg ge a nna Lo fics cenaseiwisisivas ies Sedo ese OU </ee nines $ e806, siais 6 lous 9 0 a6 miele -300V 
Rk Es rarer e ies os vic isin css auc he Oo ea Se © aere Vettelneres 2% 
SUM T OTE eG eee pe here oer ees ASL y) ee ine ig ose Sagiag acs ate eh oda.e 0.60") ie Punhs. 6. dive Aw Te Leheael svete 10 us 
SMS Te ay Ne i ei En aed brs calia leah stare isstaualatace oetersiaion>, olsielaveie ius age ST aaim ois 9, 69s le 6.8V 
EM GULP CIG co tene sicre lee vie hse ou.s eo cheie ® 0s Wisi ere e 6 hcl un ale vfeve iowa: Sed wie, s10)s 10080 ete as 5.0A 
UR TEP MRS VV EA CeP Ort td eect A ostdMecen ian « lol'aio shaveusnele agecelete ef o,0. cision elene alaceeel ieee sas o.atetare yl 4 Ro | 
rm SV Uy eae rk te Ste ee RTS cvahteln ati) sles: 9 efoisielee lekelale e. guabchelehel obeqetaustece: seven) sie: ets As sek 
e GENERAL CHARACTERISTICS 
ELECTRICAL PHY SICAL 
MECGUCNCY RaANg@G..).\.), . sees. 2.5-3.5 GHz DIMENSIONS 2s. sic tec lero ie aes See Outline 
oO OTTLUL EO IVEITL) 0, ct leteve a) Shale sce ol 1.5 kW Welehte Approxetetn sie eutec bist, saucers feist ile: 
froin ior 1.5 KW Output, (Min)..;. 2. 35 dB Mounting? Positions... << ve claaieenstne Any 
MOET RY OLLAU CZ. iii. ate viszecshete ole. exauate 6.8V RE CODNCCIOUS: - cele ties soste o olerene arenes TNC 
MeAtestCULTCNt, -LYD ects -te ons «3 oh 1.6A 
Heater Warm-Up Time (Min)...... 3.0 min 
Grid Capacitance (To all other 
ESLOITIOILG. sister stvtiieeeie rate tehaipcereinie's 40.0 pF 
HIOeDINS VOILAZC.s s\cccc-nig a cle es 106 -100V 
Srids Diy ewVOltag ec, sien alyewyne o's +250V 
TYPICAL OPERATING CONDITIONS” RANGE VALUES FOR EQUIPMENT DESIGN 2 
Min. Max. 
CTU cameiatets folate eile 6 oinyaie eis ialake, « See Curves BOON Wore eee aietelece praise oes otek 2.0: 1 
PAL eihse MeMie aie oista e lace «6 era See Curves PEAIMEV OLAS CVs ciel ecarets ease 7.0 ~ S,00v 
BeaMieVOltagen.. os tite tacts sheets 7.6 kV Cathode Current Peak...... 1.2 1.8A 
Cathode Gurrentybeak. = ieee. 1.4A GridiGurrent tics ie ete 100 250 mA 
(PAG a LaS eV OTA CS tients’ ois atyn ck’ ahe ns -100V Heater VoOlaAge ae ieus as sass 6.8 6.8V 
y GridiGurrent, Peak? =...) Gees 150mA _— Heater Current............ 1, 0°) eon 
DALE Vie a lela o's G lala <n ehdmacace woe 2% WADA PVRS care enate opie tans teas -80 -300V 
BR eC OL OT soy 2, arel ate are ss) ce 44 8 Us (See Footnotes on Page 2) 


NOTE: These data may be used for prototype design purposes. Before establishing production design specifications, contact the nearest 
Varian Sales Office or Microwave Product Manager, EIMAC Division of Varian, 301 Industrial Way, San Carlos, Calif. 94070. 
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OUTPUT CHARACTERISTICS 


POWER OUTPUT (kW) 


GAIN dB 


FREQUENCY (GHz) 


1. Ratings should not be exceeded under continuous or transient conditions. Simultaneous 
operation at more than one rating may not be possible. Equipment design should limit 
voltage and environmental variations so that no rating will ever be exceeded. 


2. Characteristics and operating values are based on performance tests. These figures 
may change without notice with additional performance data or product refinement. 


3. All voltages are referenced to the cathode. Gain and/or power output of the tube may be 
optimized at a slightly different voltage(s) depending on operating frequency. 


4, These values are acceptance limits for the range of operating voltages that will optimize 
output power, gain, or bandwidth over the frequency range. 


5. Voltage reference: grid to cathode. 
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EM4529 

EIMAC EM4581 
EM4982 
EM4983 


LOW PASS FILTERS 


These low pass filters are recommended for use with UHF'/Microwave 
telemetry transmitters, aerospace television transmitters and command/ 
control transmitter exciters. Because of their small size and light weight, 
however, they are excellent for use in many other low-to-medium power 
transmitters. Their rugged construction results in reliable performance 
under the shock and vibration of missile launch. All models are coaxial, 
multiple-section reactive type filters. Silver plating is used to minimize 
insertion loss. 


CHARACTERISTICS 
EM4582 

MODEL EM4581 EM4529 EM4582 EM4583 
Pass Band, MHz -~ - 1435-1735 1435-1735 2200-2500 4400-5000 
Power Rating, Watts, Avg. 100 50 100 50 
Insertion Loss, DB, Max. 0.2 Oe5 O28 0.2 
Attenuation, Second 

Harmonic, DB Min. - 45 45 45 45 


Attenuation, Third and 
Fourth Harmonic, 


DB, Min. - = = 60 60 60 60 
VSWR, Maximum - - 12 132 1.2 1.2 
Impedance, Ohms, 

Nominal eA 50 50 50 50 EM4599 
Connectors (male )' - OSM (7%) OSM OSM 


1Strip-line connectors also available. 


20SM female panel-mount connector one end, OSM male connector with flexible cable 
other end. 


THESE SPECIFICATIONS ARE BASED ON DATA APPLICABLE AT PRINTING DATE. SINCE EIMAC HAS A POLICY 
OF CONTINUING PRODUCT IMPROVEMENT, SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE. 
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EM-1020 


EIMAC PULSED 

pel bh deen abe bc TRAVELING WAVE TUBE 
2.5-4.0 GHz 
2.5kW Peak 


The EM102D is a grid modulated pulse TWT designed for use in airborne and missile 
environments. It delivers 2.5 kW peak saturation output power over the band 2.5-4.0 GHz. 
The EM102D is focussed by a periodic permanent magnet array and is compensated for 
operation at any temperature from -65°C to +125°C and can be supplied either conduction 
or forced air cooled. 


MAXIMUM RATINGS ° 
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TYPICAL OPERATING CONDITIONS a RANGE VALUES FOR EQUIPMENT DESIGN 2" 
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NOTE: These data may be used for prototype design purposes. Before establishing production design specifications, contact the nearest 
Varian Sales Office or Microwave Product Manager, EIMAC Division of Varian, 301 Industrial Way, San Carlos, Calif. 94070. 
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OUTPUT CHARACTERISTICS 


POWER OUTPUT (kW) 


FREQUENCY (GHz) 
GAIN CHARACTERISTICS 


GAIN (dB) 


25 3.0 3.5 40 45 
FREQUENCY (GHz) 


1. Ratings should not be exceeded under continuous or transient conditions. Simultaneous 
operation. at more than one rating may not be possible. Equipment design should limit 
voltage and environmental variations so that no rating will ever be exceeded. 


2. Characteristics and operating values are based on performance tests. These figures 
may change without notice with additional performance data or product refinement. 


3. All voltages are referenced to the cathode. Gain and/or power output of the tube may 
be optimized at a slightly different voltage(s) depending on operating frequency. 


4. These values are acceptance limits for the range of operating voltages that will opti- 
mize output power, gain, or bandwidth over the frequency range of 1.2-1.5 GHz. 


5. Voltage reference: grid to cathode. 
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SKM300LA 


EI MA CGC POWER AMPLIFIER 
‘ Division of Varian KLYSTRON 
< 26 NR a A! 100 KW CW 
345-455 MHz 


The EIMAC 3KM300LA power-amplifier klystron is intended for use 
in tropospheric scatter communications systems requiring single spans up 
to 600 miles in length. This klystron delivers 100 kW CW output power 
from 345 to 455 MHz with a power gain of 13 decibels. 


Three integral resonant cavities are used in the 3KM300LA. Both in- 
put and output couplings are fixed and an additional coupling is provided 
for input cavity loading. 


The electron gun of this tube has a confined flow configuration 
which minimizes focusing adjustments and provides a quiet, stable beam. 
The current of the focusing electromagnet can be varied over a wide 
range without appreciably affecting rf output, body current, or other 
performance characteristics. 


The 3KM300LA incorporates a titanium getter which should be ener- 
¢ gized whenever heater power is applied. Also included is a getter ion pump 
which provides means for monitoring the condition of the vacuum during 

operation. 


A focusing electromagnet and klystron supporting structure, Catalog 
Number H-172, is provided for use with the 3KM300LA. 


EIMAC Water Load WL-160 is recommended for use with this klystron. 


CHARACTERISTICS 

ELECTRICAL 
eatery OUAPe mi SE mn ee 26 volts 

Current - - - i ares rol 1 amperes 
Cathode: EMA, Unipotential 

Heating Time Th Sine eel ee 5 minutes 
SeLLCKany OltaAVG meena ee fe be fe 4 volts 

CUCPer Cee tas Se fae Pak! Fal gens # 25 amperes 
Power Gainggat gi 2 - = = fe oe oe ae 13 decibels 
Output Power - - - - -  -  - 100 kilowatts 
Frequency Range - - - - - - - ~ - 345 to 455 megahertz 

9 Phase shift as a function of beam voltage - -  - 0.01 degrees/volt 
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pt dnef 3KM300LA 


MECHANICAL 
Operating Position - = = 5 = = 2 = = = +  - Axis vertical, collector up 
Coupling: 
Input ae R es ewe me ee Els ne fap ey te Ye rinchou-Onin coaxial 
Input Cavity Loading - - - - - - - - - -  - 3% inch, 50-ohm coaxial 
Output - i PE ate S ie ol ime ht Ne pe ee OYS INC) OO-ONTNC Oar 
Weight (SKM300LA) - - - - - - - - - - - = + = + 560 pounds 
Weisht:GH-172): #0) ee = Se RE Re ee ee 04 ea pounas 
Wenath (SKM300LA) 5, <0 ape ae -  orey ee  e =) = ee ee Ouinicucs 
Diameter (3KM300LA ) ee ee ee eee Oe eet ee Ma tle (oo 
Length( H-172)0e ag ey os re poms ie ie ang er lee 
Diameter (H-172) - we a aw pd wee penne eee en a ee COMIC es 
Cooling: Water and Forced Air* Flow Rate Pressure Drop 
Cathode See, ee i ae eee hath 25 cfim free 
Body at Fa ta iin Ys eas mg ee i ee 5 gpm 40 psi 
Collector Os ek i ee ee me ee) tot 65 gpm 20 psi 
Blectromagnets Si-mgr = 4) ae a = 2 gpm 20 psi 


ELECTROMAGNET POWER-SUPPLY REQUIREMENTS 
Rach of five coils" =. =Wyal-- 7) =3 = Ea a = ROC Sonat 
0 to 20 amperes 
MAXIMUM RATINGS 
BEAM: VOLTAG He) = pe ate mm ee ey 30 KILOVOLTS 


BEAM CURRENT See ed Feat) Mie er i et eee te ry 9 AMPERES 
BODY, COURREN Pico ye 0 Mires hey aa Ota ee 150 MILLIAMPERES 
GOELEC TORS DISSIPATION® s-aai-. ile 00s s)) e- , - 270 KILOWATTS 
OUTLERCOOLANT TEMPERATURE) = - 9 6= -) 2-7 = {Oe 

TINE UDAVOWIRVA TD BOs Oe pears nee Ne ee eee 1.231 

INP UM VSWR at chO; 5 MEizes (et S-2e = et ce ew ee ioe 

OUTPUT LOAD VSWR Sie te wy TS a tah sa et Pap Ee i Ep Apa 


TYPICAL OPERATION, BROADBAND, CW AMPLIFIER** 


Frequency - = = . - = 400 megahertz 
Output Power i Mae Marr ier) TM (ein 7 heats Sal ial ea ae ma 105 kilowatts 
Driving Power ees ce ee em es ete ie Poe Vae 5 kilowatts 
Power: Gain 9 nt ei ie a aly ee en es 13.2 decibels 
Beam Voltage ee bie ee ee mr eet i 30 kilovolts 
Beam Current eC id ote FO ee es 9 amperes 
Modulating Anode Voltage (with respect tocathode) - - - - - 27.8 kilovolts 
Efficiency o Wilhyanty Se gtierta t= tala = yet y «RP ed, ara eae iee Ia 39 percent 
Body Current... © = (y= a ee OU milliamperes 
Half-Power Bandwidth See ee PC te he ee 2.0 megahertz 
InputiCavity Loading*— "<q wen) =5 fm Sa) = 3.25 kilowatts 
Electromagnet Currents: 
Coiks# 25 25 Gin 7 GeO her ak Roni) = nm ee a 15 amperes 
Court 2) a a Se Ey nea | oe) a = 10 amperes 
Coil #30 os: ose) ep ee oe ee sh wee Aine Me ees 10 amperes 
CoilF4s 2 a = ain Cane tat oa iron ea) Pais anaes ie Reet nae 10 amperes 
Coili#D 12) ee" ee eet ew eae ee 10 amperes 


*These requirements are for operation at sea level and maximum ambient air temperature of 30° C. Maximum 

inlet water temperature is 30° C. At higher altitudes or higher temperatures, additional cooling may be required. 

he data was obtained from the prototype and does not necessarily represent typical characteristics of production 
ystrons. 


For additional data or information regarding a specific application, write to EIMAC, Division of 
Varian, San Carlos, California. 


The EIMAC 4K3SJ is an air cooled, permanent mag- 
net focused, power-amplifier klystron designed to oper- 
ate at frequencies from 1700 to 2400 MHz. It will deliver 
a minimum output power of 1 kilowatt with minimum 
power gain of 40 decibels. The 4K3SJ is intended for 
use in applications where light weight and compactness 
are essential. 


FEATURES 


@ PERMANENT MAGNET FOCUSING 

@e FOUR INTEGRAL CAVITIES 

e LOW NOISE LEVEL 

e FIXED INPUT AND OUTPUT COUPLING 


e TWO LIFTING HANDLES 
FOR EASE OF HANDLING 


e INSTANT FAULT RECYCLING 


CHARACTERISTICS 
ELECTRICAL 


Frequency ee ee ee Veer aT Ye te Om 
Minimum OutputubOWeie cage Vin me kay = ee 
Minimum Power Gain - - - - - - - - = = 


Cathode: Impregnated Unipotential 
Starting Time ee Re ee in Mane emcee «cm 


Heater: Voltage - - - - - - - - - = = 
Current 29 en ia a ee ee 
Maximum Starting Current ee epic pene cit 6 ne 
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POWER AMPLIFIER 
S-BAND KLYSTRON 


MHz 
kW 
db 


minutes 


volts 
amperes 
amperes 
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es, det AK3SJ 


MECHANICAL 

Operating Position (preferred) - - - - - - - - - = = Vertical, cathode down 
Gp Mahia? UD Thee Nay EMO eb abe ebes eS eee ee 12 inch pounds 
Cooling - - - - - - = - - - - - = = Forced Air (20°C at sea level ) 
Collector Flow che aot ee ee ee ere am gee eee pce dacs et OS PARIS) (hae) 
Collector Pressure Drop Sere, @= ee a a eae oe ee 1.5 inches H2O 


Body and cathode seals require cooling only at higher temperatures or lower pressures. 


Maximum Dimensions: 


Lerigthe S30 pee, Oe ee a  - e -e  e  eoes 
Widthisen-: tebe tit! ye io Sy a eee eee ee mcs 
Depthiy -. een Be ge Ba ee ae 14 inches 


RESsinputi@ouplitio= ale My cck et: ees ee ee UG-21 D/U Connector 
158 inch, 50-ohm line 


Weight (Klystron and Magnet ) aS eee ee eg) 85 pounds 


Ri Ontput: Corp lirics teenie) ee 


MAXIMUM RATINGS 


DC BEAM?HVOL TAGE ee emer) oe ce = eee 7.0 KILOVOLTS 
DGSBEAM:CURREIN I] = Rts p- ne se 0.6 AMPERE 
DC BEAM INPUT POWER Se te ee eG) ee Pe 4 KILOWATTS 
GOELECTORZDISSIFA DION Sait sete gs Ole og ee cn 4 KILOWATTS 
CATHODE SEAL TEMPERATURES- 3 = = = 150 DEGREES C 
LOA DAV S WR eee ei eg ee oe 2:1 


TYPICAL OPERATION — TUNED FOR MAXIMUM EFFICIENCY 


Frequency Peete rere Oe a Pee LOO 2000 2400 megahertz 
Output Power roe ise oe ce eee Lee es 1.08 1.03 kilowatts 
Driving Power 3 i= aoWelb b= bd Ones 20 25 30 milliwatts 
Gain pre) orata ee ea Ca oe O- 247.0 46.3 45.3 decibels 
DC Beam Voltage - - - - - - - - 6 6 6.2 kilovolts 
DGipeam Current) - see 9 es oe Oo 0.54 0.56 ampere 
Beam Power Efficiency - = = = = = 36.2 33.4 31.8 percent 
3db Bandwidth - - - - - - =- - 4+ 4.5 6 megahertz 


For additional data or information regarding a specific application, write to EIMAC, Division of 
Varian, 301 Industrial Way, San Carlos, California. 
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‘ EIMAG AKL 


= Hare 2 kW 
2) POWER AMPLIFIER 
S-BAND KLYSTRON 


The EIMAC 4K5SL-1 is an air-cooled, permanent magnet focused, 
power-amplifier klystron designed to operate at frequencies from 1700 to 
2400 megahertz. It will deliver a minimum output power of 2 kilowatts 
with a minimum power gain of 40 decibels. The 4K5SL-1 is intended for 
use in applications where broad communications bandwidth, light weight 
and compactness are essential. The second cavity is designed to be coupled 
to an external load for increased bandwidth. 


FEATURES 


e PERMANENT MAGNET FOCUSING 
e FOUR INTEGRAL CAVITIES 
e SECOND CAVITY LOADING 
e LOW NOISE LEVEL 
> e FIXED INPUT AND OUTPUT COUPLING 


e TWO LIFTING HANDLES FOR 
EASE OF HANDLING 


CHARACTERISTICS 

ELECTRICAL 
Frequency eg eee Ree okt se Sore) PE! Ae re Bee te 700-2400 Milas 
MimMUMEOUtpUtsPOWET gue te a5 ei ae ae A aes 2 kW 
Minimum Power Gain- - - - - - - - - 5 - 2 = = 40 db 
MATA, DANCWIGtH ye ioe in em i Pe ge: fm 4 MHz 
Cathode: Impregnated, Unipotential 

Starting Time (Minimum, without damage ) * ei jan ce Strat eB ee aie 3 Min. 
Heater: Voltage - - - - - - - = Ubieimiae! Sista oss an C5 lan 6 Vac 

Current - i ee - ek - - “ : - - - 4. OrAde 

Maximum Startine Current 9 = = er eR 9 Aac 


*Cathode emission will be stabilized in 5 minutes 


\ 
; THESE SPECIFICATIONS ARE BASED ON DATA APPLICABLE AT PRINTING DATE. SINCE EIMAC HAS A POLICY 
OF CONTINUING PRODUCT IMPROVEMENT, SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE. 
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= Snr 4K5SL-1 


MECHANICAL 
Operating Position Sy gid ee Ce as nc seme a emer |e: Any 
Cavity Tuning Torque (maximum)- - - - - - - - - - - 12 inch-pounds 
Cooling** eile Nite etna be Se A aw > (BorcedyAir (20°C ratiseaieveus 
Collector Flow we Ach wef se We el Pe ee a eo a on ee 
Collector Pressure Drop - - - - - - - - - - - -  -  - 0.8 inch H,O 
Body Flow Se Le list ee ee ene Ee Pye AEN ves eral 
Pressure Drop Symi ies nel eles Ai ee yew ice nd eee eR Nee ee eo LO TICE as 
Maximum Dimensions: 

Poeyeadre. eG bo ie fe ue Py MONE Sy Ate Wy dy Kana een mE eR Te oo 20 inches 

MySCUd aren Ue bo Ce Ver meee ness Mora Summa se es NI eee oe rr ee le aay a Rea fetal (is 
Input rf Coupling - mere oe ba ah Simca) noe Foi eee GK? lel) / Ut Conners 
Second Cavity Coupling - - - - - - - - - -  -  - UG-21 D/U Connector 
Output rf Coupling - - - - - - - - - -  -  -  - 1% inch, 50-ohm line 
Weight (Klystron and Magnet)- - - - - - - - - - - = = 95 Pounds 


**Cooling air drawn through body and collector and exhausted away from klystron. 


MAXIMUM RATINGS 


BEAMeVOLTAGE)~ Wei) eT an 0 ee - e  en  bha 8.6 kVdc 
BEAM; CURRENT AAG st t=) tee A, a ee ee cee Oa 0.8 Adc 
COLLECTOR: DISSIPATION 33) = 058 ee 6.87 kW 
CATHODE SEAL TEMPERATURE = 9-9 -- 9-9-2 = = = 150°C 
LOAD IVS W Rei inn y= Were nae erie mu ing = a ee as ey Cole 1.5:1 


TYPICAL OPERATION 
Tuned For Maximum Efficiency — Load VSWR 1.1:1 


2.0 kW Minimum Output Level 


Prequency 9) "5 bet) fa. wie Pe pias ie LOO 2000, 22400 Mrz 
Output) Power). f=) ea eae a eel irene a eal) a2.) eo me 
Driving Power epee) Vai iia) Char Uns ee ner nee en eeammn | OO mame) CS es GET mW 
Gain me at al ml re Sele te hes WGA set 4 Se aun te Le EAD 
Beam Voltagé:-. © = es as ep ce! a ko 7.8 7.8 8.4  kVdc 
Beam Current oh I g Oly Th ated Kee ae Pati d eee ca) OOO Mimo ium OoULN mA GC 
Beam Power Efficiency- - - - - - - - - = - 49 44.5 37.5 % 


S:-db- Bandwidth =) J'=" Vag 3 Sas fe me fe ee ce 4 4.5 6.0 MHz 


BReQUCNCY, = -6- my  s4i ie? ae Naeem aa) \ Mee ays dee 


Sern GOi(A0C = mee mer CPN = Te Pop re Oe Pe ia peat oe 
Beam Current : 4 = 2 z _ C : & E 4 a 


Pe IeROWe! a e- Ane ear ey at fem AN ey Se 


Driving Power Sp EO iol TS oh ee ra oe 


Lees 
6.5 
.450 
1.270 
100 


4K5SL-1 dno} oe 


1 kW Minimum Output Level 


2.0 
6.5 
.450 
1.148 
100 


2.4 
6.5 
.450 
1.025 
100 


MHz 
kVdc 
Adc 
kW 
mW 
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For additional data or information regarding a specific application, write to EIMAC, Division 


of Varian Associates, 301 Industrial Way, San Carlos, California. 
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EIMAG AKM3000LR 


vision of \ 
POWER-AMPLIFIER 
L-BAND KLYSTRON 


The EIMAC 4KM3000LR is a four-cavity, magnetically-focused, power- 
amplifier klystron of ceramic and metal. It is designed for use at frequencies 
between 610 and 985 megahertz and under narrow-band conditions will 
deliver a minimum CW output power of 2 kilowatts with a power gain of at 
least 45 decibels. 


This klystron employs the EIMAC Modulating Anode which provides 
an effective means of amplitude or pulse modulating the output power with- 
out changing the beam voltage. It is also useful as a protective device, either 
in conjunction with external circuits or when grounded through a resistor. 


The resonant cavities for the 4KM3000LR are completed by tuning 
boxes which enclose the cylindrical ceramic windows of the klystron and all 
tuning is accomplshed outside the vacuum envelope. This design permits a 
wide tuning range and allows external cavity loading for broad-band appli- 
cations. It also permits an unlimited number of tuning cycles without risk 
of damage to the vacuum seals. 

EIMAC Klystron Amplifier Circuit Assembly H-125, for use with the 
4KM3000LR, covers the frequency range of 610 to 985 megahertz. This 
assembly includes a klystron supporting structure, electromagnetic focusing 
coils, tuning boxes, adjustable load couplers for the input, second, penulti- 


® mate and output cavities, and an SK-110 Air-System Socket. 
CHARACTERISTICS 

ELECTRICAL 

Cathode: Oxide Coated, Unipotential 
Minimum Heating Time - - - - - 5 minutes Ez % 

Heater: Voltage age ea eee aes eet 5.0 volts = 
Current - ae Bic: Paap ec, (p= 31.0 amperes e = 
Maximum Nie GUITent S68 een | 65.0 amperes 

Typical Power Gain (Narrow Band ) - = = 45 db 

Minimum Output Power (Narrow Band) - = 2000 watts 

Frequency Range (H-125 Assembly ) ere Mies: 610 to 985 MHz 

MECHANICAL 

Operating Position (H-125 Assembly) -_ - Vertical, cathode end up 

R-F Coupling: 
Input - Die eRe ogi) cle Type “N” 50-ohm receptacle 
Input Cavity Pesce ee MO ee Type “N” 50-ohm receptacle 
Second Cavity Loading «Ee Type “N” 50-ohm receptacle 
Penultimate Cavity Loading -~ - Type “N” 50-ohm receptacle 
COUT PUE hi Me pee ee AA tet bin!) eagles Mas 1% inch 50-ohm line 

Cooling: (20°C inlet air at sea level ) Flow Rate Pressure Drop 
Cathode (with SK-110 Air- ee Socket ) Fe area be 5 cfm 0.4 inch H.O 
Penultimate Cavity -~ - eS ee es ere Reet 50 cfm 0.9 inch H,O 
Output Cavity Paes PART Tt J 50 cfm 0.9 inch H,O 

@ Collector ara tad UmRP AY beta bec ee a oy a ee - 150 cfm 1.8 inches H.O 


THESE SPECIFICATIONS ARE BASED ON DATA APPLICABLE AT PRINTING DATE. SINCE EIMAC HAS A POLICY 
OF CONTINUING PRODUCT IMPROVEMENT, SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE. 


(Revised 6-15-66) © 1960, 1966 Varian Printed in U.S.A. 
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MECHANICAL (continued) 


Maximum Over-All Dimensions: 


Denote etre are Meet, Pad ghee en ts ane CUNO Ace Si Se inches 
Diameter oy yee ed oo ee en ee en) fo o'¥f inches 
INGUSVV Clon ter es Worn (hoe meted pRs= feet mr iy PW erage alten, WEE SE gene in 38 pounds 
SUID piney) cle DeKeA DOLOXUID Ae, eee) oes e ore gage cae 7 he a 90 pounds 


MAXIMUM RATINGS 


DC BEAM VOLTAGE* en A eR td Le ee 10 KILOVOLTS 
DCSE BEAMLCURREIN. Es ety on) t= 20 sk <a oe a Bon er 0.750 AMPERE 
DGZBODYSCURRENT, CCONTINUOQUS) tats) nee ee 75 MILLIAMPERES 
DCSBODY, CURRENT GLUNING:ON Exe eae ee 100 MILLIAMPERES 
FOCUS ELECTRODE VOLTAGE - - - =- - = = - - -=-500 VOLTS 
COLLEC FOR: DISSIPATION? (25) @-eee cn 2 etm eee Oe sd 3000 WATTS 
TUBES CEMPERATURES 23) b=) et inspite en ec 175 DEGREES C 


*These ratings are not to be applied simultaneously. 


MAGNETIC-COIL POWER-SUPPLY REQUIREMENTS 


Prefocus-Coil: Voltage: t=) 5340 o-0 es oe Ne ly eee 0 to 50 volts 
Prefocus-Coill:Current nee en ee Oto 1.25 amperes 
Three Body Coils and Collector Coil in Series: 
Voltage iar ee ay eh nt” Soe) PE ee) Bes eee 0 to 350 volts 
Current? ihe PAC Wee nega, = > Fe) ae toy cere tc re 0to2.25 amperes 


TYPICAL OPERATION 
Narrow-Band, CW Amplifier (In H-125 Circuit Assembly) 


Frequency ee ee ee ee iris tet) So. 900 megahertz 
Output!Power =. =9 V4 Ge =a ee eee ee Be ee 2100 watts 
Driving Power CT abet eo eR) tn, td ee ee 0.050 watt 
Power: Gain) =), 5!) Gh tae Ss ye re ee = 46 db 
D/GiBeam Voltage:-) 0-4) 5,27 el toe ee eee ek ee 8500 volts 
D C Beam Current Sei Brit pe Mie Reh cor least ee Rainer a yide UN as 0 Ged te 0.550 ampere 
Beams Input: Efficiency =) 297 00-5 he tt ee 45 percent 
DG Body; Currents 0-2, -- Wea te ed ee ac 50 milliamperes 
DC; Collector, Currents <9 4-9 sun oe ee 0.500 ampere 
Focus-Electrode. Voltage: =) =), =) 9-200 volts 
Magnetic-Coil Currents ** 

Prefocus Se ee a no Cn a ee) oe 0.65 ampere 

Body Coils and’ Collector Goilan; Series) yu s5) re ee 1.75 amperes 


** Approximate values 


In the event of loss of driving power, the collector dissipation rating of the 4K M3000LR may be 
exceeded. Therefore, the collector should be fitted with a thermal overload device, interlocked with 
the beam control circuitry, and set to operate at a collector temperature equal to or greater than 
175° Centigrade. Q 


For additional information or information regarding any specific application, write to High 
Power Microwave Marketing, EIMAC Division of Varian, San Carlos, California. All such requests 
will be handled confidentially. 
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) . eee | 30 KW CW 


POWER AMPLIFIER 
KLYSTRON 


The EIMAC 5K70SH power amplifier klystron was designed specifically 
for industrial heating applications. The outstanding characteristic of this 
klystron is its high efficiency at full power. The 5K70SH delivers 30 kilo- 
watts output power at better than 50% efficiency at 2450 MHz with a 
minimum gain of 50 db. 


An extra large cathode is used in the 5K70SH to assure long life. 
Five integral cavities are employed for high gain, and all are pre-tuned at the 
factory. Also, input and output couplings are factory adjusted. In short, no 
tuning of any kind is required. 


The output “window,” where microwave power is transferred from the 
vacuum within the klystron to the external waveguide, is made of beryllium 
oxide. This insulating material has extremely good heat-transfer and me- 

@ chanical characteristics. It is virtually indestructible in this application. 


A focusing electromagnet, Catalog Number H-226, has been designed 
for use with the 5K70SH. EIMAC Water Load WL-204 is recommended for 
use with this klystron. 


CHARACTERISTICS 

ELECTRICAL 
Heaters Voltave (25% )9 6-9 = = --' = = 9 - = = 7.5 Vac 

Corenta( nominal) fq aes =e =) = 11.5 Aac 
Cathode: Oxide Coated 

Heating Time - - - - - - - - - - - 35 Min 
Getter: Voltage - - - - - - - - - = + .4 Vac 

CQUITENt RE e ete ee ee em em) me eee 24 Aac 
Power Gain - - - - - - - - - = -  - 650 db 
Output Power Re a ml ee em Pim = = GOK W 
Frequency sia ho yet en en 2450 MHz 
Phase Shift as a Function of Beam Voltage - - - - 0.0935 °/V 


(Effective 8-1-66) © 1966 Varian Printed in U.S.A. 
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MECHANICAL 
Operating Position me ee ee a eae ne 
Inputrf Coupling - - - - - - - - - - -  -  -  - Type N Coaxial Fitting 
Output rf Coupling we ee ye ea et et ing | ow = UG435A/U Flange 
Weights: 5K70SH ee er emer gece tis Ol) AK Ei)) tas 
H-226 Electromagnet ee ISG EDs 
Cooling: Forced Air and Water Flow Rate Pressure Drop 
Cathode et Det mse. ou ty mee 6 eo geo eee 20 cfm Free 
Klystron Body SO So se o8 2 ST tenes pean rae 0.8 gpm 50 psi 
Klystron Collector i aa Say Ba i ea 18 gpm 30 psi 
Flectromagnet - = = = = =|) = 9% = 9). 2 gpm 30 psi 
ELECTROMAGNET POWER SUPPLY REQUIREMENTS 
Voltage, Adjustable to - - - - - - - Se eee) ee eee, Ce 150 Vdc 
Current, Adjustable to - - - - - = - - = = - = = = = 25 Adc 
MAXIMUM RATINGS 
BEAM VOLTAG Ein ivan facets Vee) ow een ei ey a 23 kVdc 
BEAM CURRENT eet ee eee nee ee i On a ee A 3 Adc 
BEAM INPUT POWER rh, Oe aN ee eek Be eee Sus ee ee ere eo sy a 70 kW 
BODY; CURRENT 4-3 94-20) iam, la Sel) = Rn 8 a awe ee a 100 mAdc 
COLLECTOR: DISSIPATION 33-2 = =) 300 er = ee 70 kW 
INLET. COOLANT*PRESSURES@+? 9 =) #059 20) = = 125 psig 
COOLANT OUTLET TEMPERATURE - - - - - - = - = = - 80 °C 
LOAD VSWR (NON DESTRUCTIVE) - - - - - - - - - - - Sul 
TYPICAL OPERATION 
Frequency OP ie Eee ee es a) on ee eee ea ne Aalle vin! Wn OV 2 
Output Power mi) Eien te ene Bee OH ee em kets Siw ons ln a ie es | Soe 
Driving Power ee ee ee ee eect: 100 mW 
Power-Gain (7-48) y=) 9 ee = nD eo See fs: ky oak «ne te emis 55 db 
Beam Voltage ee ee ek? Fhe tie em ner Be oe ee TAM le 
Beam Current eter) eerily Dosa Ghia ake sul a ate - = - - = = - - 92.66 Adc 
Body; Current’ 29 G=))s9 Sy) eO a  ee 50 mAdc 
Efficiency Se Cn ey OP er vata a. a Sees te a eee? OG 
Electromagnet Current <i A =P) am, a Nn en sie far San Sy ral) ae 16.5 Adc 


For additional data or information regarding a specific application, write to EIMAC, Division of 
Varian, 301 Industrial Way, San Carlos, California. 
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The EIMAC X602K is a four-cavity, magnetically focused, power-ampli- 
fier klystron designed for pulse service at frequencies from 375 to 500 
megahertz. Under narrow-band conditions this tube will deliver a minimum 
pulse output power of 150 kilowatts at an average output power level of 75 
kilowatts with a power gain of at least 45 decibels. 


This klystron employs the EIMAC Modulating Anode which provides 
an effective means of amplitude or pulse modulating the output power 
without changing the beam voltage. 


All tuning is accomplished outside the vacuum envelope by means of 
external resonant cavities which enclose the cylindrical ceramic windows 
of the klystron. This design permits external cavity loading for wide-band 
applications. For spares or replacements, only the basic klystron, without 
cavities, need be purchased. 


EIMAC Klystron Amplifier Circuit Assembly H-142 has been designed 
for use with the X602K to cover the specified frequency range. This assem- 
bly includes a klystron supporting structure, electromagnetic focusing coils, 
tuning boxes, adjustable output load coupler, and an EIMAC Air-System 
Socket. The H-142 Klystron Amplifier Circuit Assembly conforms generally 
to Military Environmental Specification MIL-E-4970A (USAF ) and the gen- 
eral Military Specification MIL-E-4158B (USAF), for electronic ground 
equipment. 


CHARACTERISTICS 

ELECTRICAL 
Heater: Voltage (+5% ) - = - - - - Ha volts 

Current ip Mir die st Meee oe Vices ane = 47.5 amperes 

Maximum Starting Current - - - - 100 amperes 
Cathode: EMA, ieee 

Heating Time - = Egigek Sore hm. | = 5 minutes 
Getter (Operating ): 

Voltage See) Pane AS as 9) sel) 9.1 volts 

Current - Seek ots ee 36 amperes 
Power Gain: (Narrow-Band) - - - - - 45 decibels 
Minimum Pulse Output Power - - - -— - 150,000 watts 
Average Output Power- - - - - - - 75,000 watts 
Frequency Range (H-142 Circuit Assembly) - - 375 to 500 megahertz 
MECHANICAL 


Operating Position ee eee ha. boa rip titan seen Be ar Maroy oA A 
RF Input Coupling Shae Fey (> CARS sakes A i 2 een ea 
BRAUCpUtOUD INS teat nt eesti eter ie ts ean lifes a el 
Weights LUDGLOTIY Ioeei 0) Sede (iris beri eee) 8) ory a= = 
Shipping Weight (Approximate) - - - - - - - = - 


X602K 


POWER AMPLIFIER 
L-BAND KLYSTRON 


Vertical, cathode end up 
- Type “N” coaxial fitting 
-  - 50-ohm, 64” line 
- - = 196 pounds 
- -  - 410 pounds 


THESE SPECIFICATIONS ARE BASED ON DATA APPLICABLE AT PRINTING DATE. SINCE EIMAC HAS A POLICY 
OF CONTINUING PRODUCT IMPROVEMENT, SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE. 


(Revised 6-15-66) © 1962, 1966 Varian 


Printed in U.S.A. 
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MECHANICAL (continued) 


Cooling: Water or 60% Ethylerie Glycol solution and Forced Air Flow Rate Pressure Drop 
Cathode *(SK-1000: socket) <9 = 9=: 06-2 0-6) = oe =) FO cim air 1 inch H,O 
Output Cavity eral ee ern Em wih cP oe her) I = ah OULCEIN at 6 inches H,O 
Five Drift-Tube sectionsin series - - - - - - - 10 gpm 23 psi 
Collector Wt ae oe ees ele a ee? eee 50 gpm 39 psi 


MAXIMUM RATINGS 


DCTBEAM VOLUAGE 6a e854) = 8. <1 ee rere 50 KILOVOLTS 
AVERAGE BEAM CURRENT - = = = (=! = 4) 0s 5 = = 5 AMPERES 
PURSE BEAM CURRENT 2a) =p ey) (22 eo os $ AMPERES 
DC FOCUS ELECTRODE VOLTAGE - - - - - = - - - 1000 VOLTS 
PUDSESBODY CURRENT aii ace Gaye Y = eect ce ei ee ae 250 MILLIAMPERES 
PULSE MODULATING ANODE VOLTAGE- - - - -' =- - 50 KILOVOLTS 
CORTECTOR: DISSIPATION Fa en) v5 Gee te 170 KILOWATTS 
SHAD TEMPERATURES (ewe en a a ie aa 175 DEGREES C 


TYPICAL OPERATION 
(Narrow-Band, Pulse Amplifier in H-142 Magnetic Circuitry) 


Frequency wl fot lg g hat IEE S NEC) Wier) cag tS 2 nie Mae ge ae aaa ees 390 megahertz 
PulsesOutput: POWery Sa) idee enn Biri g rin oy ie ee Ge nn 155 kilowatts 
Average. Output: Power=: 1-67 le -) e-2 ec ee ee ee kc 34 kilowatts 
DrivesPower fire =: 7 6=) @ aah ea ko) (me ee eR 3.0 watts 
Pulse Power Gain - nd fae MONE dh ae ee ee i Ae ae dee 47 decibels 
Pulses InputiPowers Wie = ee eege we) ia oie < ere ree te i 346 kilowatts 
Averace Input Power b=. lite oaes ee nee 76 kilowatts 
D@eBeam. Voltage <)> o>) Mises iBecay yom fi Ai =) emus eget sec hoe 45 kilovolts 
Pulses Modulating Anode Voltages) = e-yi) en he 45 kilovolts 
Averace,Beam Current?-9le-siir= 9) 23 ho ae noe Weare ie 0 eee 1.69 amperes 
Pulse. Beam Current; 05 ya 8 ey ce ee ee rd toe Tes. amperes 
Pulse beam Efficiency =.) 0-0 = =e) Sia) cn) ea eo 44.8 percent 
DG Body. Current fas) ie- spine a) 0 reesei | ie ren en i ne 40 milliamperes 
Focus’ Electrode Voltage’, ayjr y=) bar 5=) ~- = (Gia - ee =) e400 volts 
Duty eh Tate tema ee ne phe (Pomel Teh mel aed oe incerta 22 percent 


*At Sea Level with 20°C inlet air temperature. 


For additional data or information regarding a specific application, write to High Power Microwave 
Marketing, EIMAC Division of Varian, 301 Industrial Way, San Carlos, California. 
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Tentative Data 


° Sy oeaat EMI010 


7) TRAVELING WAVE TUBE 


4.0 to 8.0 GHz 
1 Watt Min. 
60 db Gain 


TENTATIVE DATA FOR EIMAC EM1010 TRAVELING WAVE TUBE 


The EIMAC EM1010 is a very rugged, light weight power-amplifier 
traveling wave tube designed to operate under severe environmental 
extremes of shock, vibration, altitude and temperature. The EM1010 utilizes 
ceramic and metal construction and is focused by a fully temperature- 
compensated periodic permanent magnet array. This tube will provide a 
minimum output power of 1 watt CW over the frequency range of 4.0 to 8.0 
GHz with a nominal small signal gain of 60 db. 


The integral heat sink/mounting flange allows operation to ambient 
temperatures of +85°C without additional cooling. Flexible leads provide 
electrical connections to the tube. 


GENERAL CHARACTERISTICS 


ELECTRICAL 

@ Cathode: Unipotential, oxide coated 

Minimum Heating Time - - - - - - - - - 60 seconds 
Heater: Voltage ee ee ee ee 6.3 volts 
Current ae han ete ie ble ae ken age eee 0.6 amperes 

PrOseaRiPtire y= tee gar ee en bm oa ta Pw en) em Rte 25 to 34 decibels 
MUM oatlirated OutpuL LOWED =) mao seGc ee = | a=) iene ens le 1 watt 
Frequency Range - - - - - - - - - - - -  - 4,0 to 8.0 gigahertz 
Input and.Output Impedence - - - - - = ‘= = = - 50 ohms nominal 
MECHANICAL 
Operating Position ee i oe a a a See tebe e  eere ey, tah" 
RF Input Coupling - = = = = = = = = = = Type N Female Coaxial Fitting 
RF Output Coupling - - - - - - - - - =  - Type N Female Coaxial Fitting 
Focusing erm et) Wana te Tm bon ehh Se, etal pte we BieS fee Periodic Permanent Magnet 
OOlIN? Mines el= ste es yh in 9 = a= ae = 0 EP Beat ccs in | es =" Passive! Heatestie 
Maximum Overall Dimensions - - - - - - - - - =  - See Outline Drawing 
Net Weight (Including Magnets) - - - - - - - - - - -  - 4,5 Pounds 
MAXIMUM RATINGS 
DPCRBCATIEV OAC pee 9 a maa ini Sea eee ny bens TH em SP te cm 2600 volts 
DC Focus Electrode Voltage’: 

ral Negative with respect toCathode - - - - - - - - - - - = 40 volts 
DC Cathode Current.- -..- - - = = - ©» ‘=) + = + - 30 milliamperes 
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— kn EM-1010 


TYPICAL OPERATING CHARACTERISTICS 


Frequency a RS aes Sei e Se ee = 4 to 8.0 cicahertz 
Minimum Output Power - - - - - - - - - = - 1.0 watt 

Small Signal Gain S ee coe eens aie Rou SS ae 60 decibels 

Ce beams VOltase eine wee oan arto cea aD Re) ng oo eee a 2550 volts 

DC. Cathode Current (20) =) gh = ee ce 28 milliamperes 
DG Focus, Electrodesvoltageés) -) 9-995 =9  -0-3 pa = —30 volts 
DCeFocussrlectrode: Current 9 <5 9) =) a8 nt ee 0 milliamperes 


*All voltages referred to cathode. 


APPLICATION 


Cooling: The EM1010 is designed to be heat sink cooled by means of the mounting available and 
integral with the tube and PPM structure. Under environmental conditions normally encountered in 
military equipments, additional cooling will not be required. 


Cathode: The heater voltage should be maintained within +5 per cent of the rated value of 6.3 volts 
if variations in performance are to be minimized and best tube life obtained. 


Helix: The helix, collector and anode are internally connected to the tube body and are operated at 
the same potential. Therefore, it is often convenient to operate these elements at chassis potential, 
with the cathode and focus electrode at appropriate negative potentials. The cathode potential 
should be maintained within +1 per cent to insure proper operation. 


Focus Electrode: The focus electrode power supply must be regulated within +2 per cent to mini- 
mize variations in performance. 


Special Applications: For any additional information concerning this tube or its application, write 
to Microwave Product Manager, EIMAC, Division of Varian, 301 Industrial Way, San Carlos, Calif. 


ENVIRONMENTAL 


The EM1010 conforms generally with MIL-E-5272C, “Environmental Testing, Aeronautical 
and Associated Equipment, General Specification for,” and MIL-E-5400, “Electronic Equipment, Air- 
craft, General Specification for,” Class II. 


Vibration - - = 2 + = =  - 10 g to 2000 Hz (Curve A of Proc. XII, MIL-E-5272C) 
Shock ee ee ee Mt Ball gaat 
Acceleration - - - - - - - - - - - - - - + + Sustained, 25 g’s 
Temperature ee Se ee ee te ee eer a ee) Ba gh aT Clie Sate 6 
Altitude <<.) = pee Sh=) ak = Fee ary a ee ee ek 70,000 ft. 


Note: This data should not be used for final equipment design. 
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EM-1010 TYPICAL OPERATING CHARACTERISTICS 


ANODE VOLTAGE 255 OREN. FOCUS VOLTAGE —30 Vdc 
CATHODE CURRENT 28 mAdc FILAMENT VOLTAGE GRY. 
80 
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CONNECTIONS 


1. HEATER —BROWN 


. FOCUS ELECTRODE —GREEN 


& [© | 


. BODY GROUND —BLACK 


. CATHODE HEATER—YELLOW 


16% 6 Max. 


1534, Max. 


EM-1010 


2, Nom. 
1%s6 Nom. 


Tentative Data 
=imac EM1046 
TRAVELING WAVE TUBE 


8.0 to 12.0 GHz 
1 Watt Min. 
30 db Gain 


TENTATIVE DATA FOR EIMAC EM1046 TRAVELING WAVE TUBE 


The EIMAC EM1046 is a ruggedized, ceramic and metal, periodic 
permanent magnet focused, power-amplifier traveling wave tube. It is 
capable of delivering a minimum CW output power of 1 watt throughout 
the frequency range of 8.0 to 12.0 gigahertz with a nominal small signal 
gain of 30 decibels. The EM1046 is designed to operate under severe 
environmental extremes of shock, vibration, temperature and altitude such 
as encountered in airborne applications. 


The use of temperature compensated permanent magnets allows the 
EM1046 to be operated over a wide temperature range without degradation 
of performance. Flexible leads provide electrical connections to the tube. 


GENERAL CHARACTERISTICS 


ELECTRICAL 
oa) Cathode: Unipotential, oxide coated 
4 Minimum Heating Time - - - - - - - - - 60 seconds 
Heater: Voltage eee Fa en eo eee ee ae 6.3 volts 
Current = ee ey re or 0.6 amperes 
ISEB OUITC nt pe a PT ee ie ee eee lee et iS 25 to 34 decibels 
Minimum Tangential Sensitivity (Broadband) - - - - - - —50 dbm 
Minimum Saturated Output Power - - - - - - - = - 1 watt 
Frequency Range - - - - - - - - - - -  - = 8.0 to 12.0 gigahertz 
Input and Output Impedence - - - - - - - - =- - 50 ohms nominal 
MECHANICAL 
Operating Position eerie mate: Moreh) ba) ey time ec ei aly sm Pai hiet iom a | aA 
RF Input Coupling a ae CU hl ehCUSClCt- SC = Type N Female Coaxial Fitting 
RF Output Coupling - - - - - - - - -  -  - Type N Female Coaxial Fitting 
Focusing ee ial Siete | aCe eee ee a eM er Periodic Permanent Magnet 
SOOMNE pea a ww a ete = Passive Heat Sink 
Maximum Overall Dimensions - - - - - - - - - -  - See Outline Drawing 
Peavy lV OMOLaCiiUIn gages) (ee) ew ews) Ginieten of eg = a ea 8 2.5 Pounds 
MAXIMUM RATINGS 
POC BCOITEY OLA UC rem mree mt Gey in dee (he amg ee wm, ee 3000 volts 
DC Focus Electrode Voltage*: 
@ Negative with respect toCathode - - - - - - - - - - - - 40 volts 
DC Cathode Current - ~~ -  - --= - - - - = += - _- 25 milliamperes 
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TYPICAL OPERATING CHARACTERISTICS 


Frequency a Te i esas “eee eee oe O. Ot Oy. Osi Pa nertg, 
Minimum OULpUL LOWE se) eee = eee) 7 em a a 1.0 watt 

Small Signal Gain mye ew aw Ge ee Se on ee 30 decibels 
DGeBeamaVoltace oy = eae ee a 2950 volts 

Ge Cathodes@nrrent.s3 =) 2a -— =) ere ee 23 milliamperes 
DC Focus Electrode Voltage* - - - - - - - - - - —30 volts 

DC) Kocussrlectrode Current ts-— =) Geen 0) a en ee 0 milliamperes 


*All voltages referred to cathode. 


APPLICATION 


Cooling: The EM1046 is designed to be heat sink cooled by means of the mounting available and 
integral with the tube and PPM structure. Under environmental conditions normally encountered in 
military equipments, additional cooling will not be required. 


Cathode: The heater voltage should be maintained within +5 per cent of the rated value of 6.3 volts 
if variations in performance are to be minimized and best tube life obtained. 


Helix: The helix, collector and anode are internally connected to the tube body and are operated at 
the same potential. Therefore, it is often convenient to operate these elements at chassis potential, 
with the cathode and focus electrode at appropriate negative potentials. The cathode potential 
should be maintained within +1 per cent to insure proper operation. 


Focus Electrode: The focus electrode power supply must be regulated within +2 per cent to mini- 
mize variations in performance. 


Special Applications: For any additional information concerning this tube or its application, write 
to Microwave Product Manager, EIMAC, Division of Varian, 301 Industrial Way, San Carlos, Calif. 


ENVIRONMENTAL 


The EM1046 conforms generally with MIL-E-5272C, “Environmental Testing, Aeronautical 
and Associated Equipment, General Specification for,” and MIL-E-5400, “Electronic Equipment, Air- 
craft, General Specification for,” Class II. 


Vibration - - + = = - +=  - 10g to 2000 Hz (Curve A of Proc. XII, MIL-E-5272C) 
Shock a ee ey eee mee Sc er a er eee emt hv rek 
Acceleration’ =~ © --"e)) =) ey = ie cn ee re ee OUSLaIneC ears 6 
Temperature ee ee eee ere ee ee) ee Ns OS AES tare steele 
Altitude: - 9 - =) ee aig ee ee re 8 oe ee 70,000 ft. 


Note: This data should not be used for final equipment design. 
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EM-1046 TYPICAL OPERATING CHARACTERISTICS 


ANODE VOLTAGE 2950 Vdc FOCUS VOLTAGE —30 Vdc 
CATHODE CURENT 23 mAdc FILAMENT VOLTAGE 6.3 Vac 
50 


SMALL SIGNAL GAIN 


] eZ 


8 9 10 ] 


ee SATURATED OUTPUT POWER 
£ 4 ee ee ie 
S — 
: | ee 
= SS 
SS aa 
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8 9 10 ta ee 
FREQUENCY Gc 
10 ali INPUT TO SATURATE 
aa) | ee L —— | 
re Tel ih a 
Paes 
= _10 
-20 | re eon ae oe ae 
8 9 10 1] he 
FREQUENGY=Ge 
410) 
ee TANGENTIAL SENSITIVITY 
. 
7 ee 
7 Pigs a heya 
es See 
= 10) 
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EM-1046 


CONNECTIONS 


—" 


. HEATER —BROWN 


2. CATHODE HEATER—YELLOW 1.275 Nom. 
3. FOCUS ELECTRODE —GREEN 
4. BODY GROUND __ —BLACK 


.250 Nom. 


1/6 Nom. 
gee 


11” Nom. 


10%\6 Nom. 


Max. 


EIMAC 


TENTATIVE DATA FOR EIMAC EM1051 TRAVELING WAVE TUBE 


The EIMAC EM1051 is a very rugged, light weight power-amplifier 
traveling wave tube designed to operate under severe environmental 
extremes of shock, vibration, altitude and temperature. The EM1051 utilizes 
ceramic and metal construction and is focused by a fully temperature- 
compensated periodic permanent magnet array. This tube will provide a 
minimum output power of 3 watts CW over the frequency range of 8.0 to 
12.0 GHz with a nominal small signal gain of 30 db. 


The integral heat sink/mounting flange allows operation to ambient 
temperatures of +85°C without additional cooling. Flexible leads provide 
electrical connections to the tube. 


GENERAL CHARACTERISTICS 
ELECTRICAL 


Cathode: Unipotential, oxide coated 


Tentative Data 


EMI051 


TRAVELING WAVE TUBE 


8.0 to 12.0 GHz 
3 Watts Min. 
30 db Gain 


MinimimsHeatino bine ge gee ee -y a ie Ss aay as 60 seconds 
Heater: Voltage Sie pede aie = icy = snot imines vege. pins (lle 6.3 volts 

Current Se SIDS ee Sar Ae st ee 0.6 amperes 
PomieeeiCurese- | <8 r= nein ON im Sun ein ip or 25 to 34 decibels 
Minimum Tangential Sensitivity (Broadband) - - - - - - —50 dbm 
Minimum Saturated Output Power - - - - - - 7 7 = 3 watts 
PrerchCy ave eae ee iat as ines) Cy eer 8.0 to 12.0 gigahertz 
pecs OU LDU Lede Ce ser-dmia Maan hi) ot PD ae ic caer 50 ohms nominal 
MECHANICAL 
Operating Position ee Ao) hee (ea aie (ieee cued aoa 
RF Input Coupling ee ae 2 ee ee sd ieee | ypedNbemale Coaxinimuine 
BE Outpt. COUDHNE wna tinny pn 8 eee lie Pater) ni he -= ype N Female Coaxial Fitting 
Focusing is eaten weenie sche Rt Whe Beit Yimin ee tyr ey at Urea Periodic Permanent. Magnet 


ROOT Oe ee ee Penn aoe wen wn, | OP ees, gore de 
Maximum Overall Dimensions = - - -.- - - = = - = 
Net Weight (including Magnets), - - = = = =-  S = = - 


MAXIMUM RATINGS 
DCaReamaVOllace seri ias Garten -* bags en og me eG ey = 


DC Focus Electrode Voltage*: 
Negative with respect to Cathode 


DCG Cathode Current - - - °- .-« -*= - - P : r a). 
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Passive Heat Sink 


See Outline Drawing 


: 2.5 Pounds 


- 3500 volts 


- - 50 volts 
30 milliamperes 


Printed in U.S.A. 
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TYPICAL OPERATING CHARACTERISTICS 


Frequency = inne eee em a2 = 2) 8 O'to 12.0 gigahertz 
Minimum Output Power - - - - - - - = - = = 3.0 watts 

Small Signal Gain ae Ge ec eee eS es 30 decibels 
D@sBeam Voltages) 9-0) =) ee Beer per ee ee ee 3300 volts 

DC; Cathode ¢Currenti-.. 3 '<)# "Me ae- 9 ee ie a ee a 28 milliamperes 
DC Focus Electrode Voltage* - - - - - - - - = - —40 volts 

DC Focus Electrode Current - - - - - - - - - - O milliamperes 


*All voltages referred to cathode. 


APPLICATION 


Cooling: The EM1051 is designed to be heat sink cooled by means of the mounting available and 
integral with the tube and PPM structure. Under environmental conditions normally encountered in 
military equipments, additional cooling will not be required. 


Cathode: The heater voltage should be maintained within +5 per cent of the rated value of 6.3 volts 
if variations in performance are to be minimized and best tube life obtained. 


Helix: The helix, collector and anode are internally connected to the tube body and are operated at 
the same potential. Therefore, it is often convenient to operate these elements at chassis potential, 
with the cathode and focus electrode at appropriate negative potentials. The cathode potential 
should be maintained within +1 per cent to insure proper operation. 


Focus Electrode: The focus electrode power supply must be regulated within +2 per cent to mini- 
mize variations in performance. 


Special Applications: For any additional information concerning this tube or its application, write 
to Microwave Product Manager, EIMAC, Division of Varian, 301 Industrial Way, San Carlos, Calif. 


ENVIRONMENTAL 


The EM1051 conforms generally with MIL-E-5272C, “Environmental Testing, Aeronautical 
and Associated Equipment, General Specification for,” and MIL-E-5400, “Electronic Equipment, Air- 
craft, General Specification for,” Class II. 


Vibration - - - = - = =  - 10 g to 2000 Hz (Curve A of Proc. XI, MIL-E-5272C) 
Shock mo i TM WARE ol a ne) Fate a ea eemeiie t tae Pale im e Do en ect IS 
Acceleration” = .9 =) 7-0 =) ==) “= e805 ee ustained:, 2070'S 
Temperature mm se a iy wt a mn a ae 4 Cito boc 
Altitude = = -w i mee a ee eee 70,000 ft. 


Note: This data should not be used for final equipment design. 
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EM-1051 TYPICAL OPERATING CHARACTERISTICS 


ANODE VOLTAGE _3300 Vdc FOCUS VOLTAGE —40 Vdc 
CATHODE CURRENT 28 mAdc FILAMENT VOLTAGE 6.3 Vac 
50 


SMALL SIGNAL GAIN 


eae 


GAIN db 
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oO 


8 7 10 1] ee 
FREQUENCY Gc 


OUTPUT watts 


INPUT dbm 


INPUT dbm 


OVERDRIVE Pa *° [OVERDRIVE 

VS on GA , 
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VA Waa 
—30 —20 —10 0 10 20 
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EM-1051 


CONNECTIONS 


1. HEATER —BROWN 
2. CATHODE HEATER—YELLOW 17S Non 
3. FOCUS ELECTRODE —GREEN 
4. BODY GROUND _—BLACK 


.250 Nom. 


1Y%i6 Nom. | 


11’7 Nom. 


107/16 Nom. 


EM4504 
ro EM4937 


AMPLIFIER 
SYSTEM 
2200 - 2300 MHz 
1435 - 1600 MHz 


rypeyny Ppepepeys 


4 4 & 


bie a division of VARIAN associates 


These modular amplifier systems are recommended for medium power aerospace telemetry 
transmission. They provide at least 10 db gain in the 2200-2300 MHz or 1435-1535 MHz telemetry 
bands, when driven by a 1-2 watt exciter. The system includes an EM4590 power supply, plus an L- 
band (EM4539) or S-band (EM4596) cavity amplifier. Full power output is provided, even in the 
severe environment of missile launch. These modular units provide maximum flexibility in system 
packaging. A single package containing both the amplifier and the power supply is also available, on 
special order. All modules are conduction cooled, and can be operated continuously at heat sink tem- 
peratures from —54°C to +95°C. They are hermetically sealed, for operation at any altitude. 


AMPLIFER MODULE 
Model EM4596 is used for 2200-2300 MHz; EM4539 is used for 1435-1600 MHz. These cavity 
amplifiers provide at least 10 db gain, using a rugged, frequency-stable ceramic planar triode. All 
connectors and tuners are accessible on one surface. A low pass filter, for harmonic suppression, is 
included. EM4596 is 334” x 242”" x 14%” and weighs 0.95 lbs.; EM 4593 is 4”” x 214” x 14%” and 
weighs 1.1 lbs. (dimensions include all protusions ). For further details, refer to the data sheets for 
these units. 
POWER SUPPLY 
The dc-dc converter, included in the amplifier system, is Model EM4590. This is a solid state 
unit which provides regulated plate and heater voltages, operating from a 28 Vdc primary source. All 
components are used well below their maximum ratings. Size is 1.7’ x 4.2” x 5.5’; weight is 2.5 Ibs. 
For further details, refer to the EM4590 data sheet. 


THESE SPECIFICATIONS ARE BASED ON DATA APPLICABLE AT PRINTING DATE. SINCE EIMAC HAS A POLICY 
OF CONTINUING PRODUCT IMPROVEMENT, SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE. 
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re gi EM4504, EM4537 


CHARACTERISTICS 


ELECTRICAL 


Frequency,! continuously tunable, EM4504 
EM4537 


RF power’ output (with 2 watts drive), minimum 
RF power’ output (with 1 watt drive), minimum 


Input Signals - - - - - - 


Bandwidth, Minimum, 3 db points - 
Gain, Minimum ee a 2 ees 
Load Impedance, Nominal - - - 


VSWR, Maximum, for full rated output 
without damage - 


Harmonic Suppression, Minimum (2nd, 3rd & 4th) 


Warm-up Time’ - -) - - - - 
Input Voltage? - - - - - - 
Overvoltage, Maximum - - - - 
Input Transients, Maximum - -~ - 
Input Ripple, Maximum- - - - 


Interference Si ed We ote ey eer 
Efficiency, DC-RF Conversion, Minimum 


MECHANICAL 


Power Supply Module - - - - 
S-band Cavity Amplifier Module -_ - 
L-band Cavity Amplifier Module -_ - 
Mounting” <1 4-\.(5-) ) fsa = 0 
Cooling <pv) iia # Gite fo Sahin? Savy 


Connectors: RF input and output-~— - 
Primary powerinput - - - 
Power supply module output -_— - 
Cavity Amplifier module input - 


ENVIRONMENTAL 


Temperature, Heat Sink (for continuous operation ) 


Altitude (3 hour duration) - - - 


Vibration 20 g peak to 2 KHz, Curve E, Fig. 914-3 
0.3 G*/Hz Random, Curve F, Fig. 514-4 


20 g peak to 2 KHz, Category II - 


Other 


FOOTNOTES 


'Also available with similar performance characteristics 


for other frequencies in the 500-2500 MHz range. 


“Under worst combination of specified environmental 
conditions. Output and efficiency are higher under 


2200-2300 MHz 
1435-1600 MHz 


20 Watts 
12 Watts 


All standard FM telemetry signal 
formats, per IRIG 106-65 


10 MHz 
10 db 
59 Ohms 
stalk 
cel 
60 db 
3 Minutes 
28 +8 Vdc 
43 Vdc 
80 Volts for 20 Microseconds 


3 V rms, DC-20 KHz, superimposed on 
24-32 Vdc input 


Meets MIL-I-6181D 


Lvov 

Size Weight 
TeX eX 07 ak 2.5 lbs. 
GLO exe De Oe XE Oe 0.95 Ibs. 
UES a Pee S88 tae! 1.1 lbs. 


To Heat Sink (not included ) 
Conduction 


OSM Female 

Bendix JTO7H-8-3P 
Deutsch DTK0O7H-12-8P 
Deutsch DM5300-3P-643 


—54°C to +95°C 
Any 


MIL-STD-810 
MIL-STD-810 
MIL-E-5400 


Per MIL-E-5400 


optimum conditions. See EM4539 and EM4596 data 
sheets for typical performance curves. 


Power supplies for operation from other primary 
sources are also available. 


EM4522-5 
EM4522-6 
EM4538-2 
; SV Lhe EM4538-5 
: | | EM4591 


Ge CAVITY OSCILLATORS 


1435 - 1540 MHz 
1700-1850 MHz 
2200 - 2300 MHz 


These oscillators are recommended for use in 
UHF/microwave telemetry transmitters and aerospace 
television transmitters. They are precisely tuned over the 
specified ranges by three easy adjustments. Power output 
and frequency are highly stable under severe environmen- 
tal conditions, including shock and vibration of missile 
launch. Modulation is achieved by varying the voltage 
applied to a varactor diode in the anode cavity. Modulation 
is linear over a wide range of frequency deviation. High rf 
efficiency is another important advantage of these oscilla- 
tors. These are very compact units, shaped for maximum 
packaging efficiency. Cooling is by conduction to the trans- 
mitter case. All models use rugged ceramic-metal planar 
triodes. 

De-de converters are available from EIMAC to oper- 
ate these oscillators from 28Vdc. 


EM4522-5 OSCILLATOR 


CHARACTERISTICS 
ELECTRICAL EM4522-5 EM4522-6 EM4538-2 EM4538-5 EM4591 
iy Tuning Range, MHz'- - - - 2200-2300 2200-2300 1435-1540 1435-1540 1700-1850 
rf Power Output,’ Watts, CW -~ - a 10 1K) 3 Dery 
Frequency Stability, MHz - - - apt) +2.5 2.0 2, a= 
Power Supply Requirements: 
Anode Voltage, Volts, Max. - 165 240 240 165 165 
Anode Current, mA, Max.-~ - 70 130 130 70 70 
Control Grid- - - - -— Self Bias ———- 
Heater Voltage, Volts- - - 6.0 5.6 5.6 6.0 6.0 
Heater Current, mA, Max.-~ - 400 540 540 400 400 
Suggested EIMAC Power Supply Model] EM4589 PS4700 PS4700 EM4589 EM4589 
Load Impedance, Ohms, Nominal - —— 50 = 
Modulation - - - - - -#— Any IRIG 106-65 Format ———s 
Modulation Linearity : 
500 KHz peak-to-peak deviation,% + 1 - 
3 MHz peak-to-peak deviation, % ——— 2.5 — 
6 MHz peak-to-peak deviation, % ——— 5 —= 
Modulation Frequency Response, 
0-2 MHz,db- - - - -+—— 0.5 + 
VSWR, Maximum for rated output - ——— iPass | woes ee 
Maximum without damage - ——— 3:1 — 
Warm-up time - - - - -+# 90 Seconds ———____________+ 
MECHANICAL 
Mounting i Bolts to Heat Sink ei ns 
Dimensions - - - - - = #&— See Drawing 
Weight, pounds - - - - - —— 0.4 Sa 
COON i ae 8 a fe ein ae Conduction to Heat Sink ————______— 
Connector, rf output - - - - OSM 
63) Modulation Input - -— - OSSM 


THESE SPECIFICATIONS ARE BASED ON DATA APPLICABLE AT PRINTING DATE. SINCE EIMAC HAS A POLICY 
OF CONTINUING PRODUCT IMPROVEMENT, SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE. 


(Effective 5-1-66) Copyright 1966 by Varian Associates Printed in U.S.A. 


— Snr EM4522-5, EM4522-6, EM4538-2, EM4538-5, EM4591 


ENVIRONMENTAL 

Temperature (Heat Sink) - - - - ee —54° to +85°C 
Vibration” ( MIL-STD-810, Fig. 514-3 cane D) -  - - -  -  -15 g Peak to 2 KHz 
Shock? (MIL-STD-810 Method 516, Procedures I and V, half stat - = 15 g for 11 milliseconds 
Sustained Acceleration Ree re ee le = 30 2 fOr minutes 
1Other ranges available on special order. stood without damage. 

2Electrical performance is as specified, under these envir- 3Higher power oscillators available on special order. 


onmental conditions. More severe conditions can be with- 


CATHODE 


LOW PASS 
FILTER 


VARACTOR 
MODULATOR 


ISOLATOR 


RF 
SAMPLE 


MODEL EM4522-5 OSCILLATOR WITH ACCESSORIES 


Complete rf power source packages are also available from EIMAC. The package shown here 
includes a three-port terminated circulator, low pass filter, modulation input choke and cabling. 


De-de converters are available from EIMAC to operate any EIMAC oscillator or amplifier from 
28 Vdc. These power supplies feature compact, light weight design, particularly suited for use in 
aerospace systems. All components are solid state. The package is conduction cooled. Operation 
during the shock and vibration of missile launch is satisfactory. RF interference is within limits of 
the applicable MIL specifications. 


Power supplies for operation from 400 CPS primary supply are available on special order. 


RESPONSE (db) 


% LINEARITY 


EM4522-5, EM4522-6, EM4538-2, EM4538-5, EM4591 dno —_ 


TYPICAL MEASURED MODULATION LINEARITY 
MODEL EM4522-5 OSCILLATOR 


103 104 10° 10° 107 
DEVIATION (+H, ) 


TYPICAL MEASURED MODULATION FREQUENCY RESPONSE 
MODEL EM4522-5 OSCILLATOR 


FREQUENCY (H; ) 
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EIMAC EM4527 


~ TELEMETRY 
® TRANSMITTER 


2200 - 2300 MHz 


2 Watts 


This EIMAC S-Band transmitter 
provides over 2 wattsrf output with over 
10% overall efficiency, under all combi- 
nations of worst specified environmental 
extremes and primary power variation. 
Frequency change, if desired, is easily 
accomplished in the field. It is designed 
to operate during the severe shock and 
vibration of missile launch. 


Model EM 4527 is a complete transmitter, including a pre-regulated DC-DC converter. All circuits 
are solid state, except the rf power oscillator, which is a single stage rugged ceramic planar triode. 
RF is generated at the output frequency. The complete transmitter package displaces less than 50 cu- 
bic inches, and weighs 4 pounds. Major features of this transmitter include: 


Easy Tuning: A simple crystal change will allow the output to be tuned to any frequency in the 
2.2-2.3 GHz band. Test points are provided. A minimum of test equipment is required. Adjustment 
of temperature compensation is not required. 


High Reliability: Since the rf power output is produced by a single stage, this transmitter has a 
minimum number of components, tuning adjustments and connections. All components are used 
well below maximum ratings, and circuits are epoxy encapsulated for environmental protection. 


Wide Temperature Range: This transmitter will meet full performance specifications over the 
range —40°C to +85°C. 


Modulation Bandwidth and Linearity: Deviation of +1.5 MHz is accomplished at +2.5% lin- 
earity, and +300 KHz at 0.5% linearity. 


c ) THESE SPECIFICATIONS ARE BASED ON DATA APPLICABLE AT PRINTING DATE. SINCE EIMAC HAS A POLICY 
OF CONTINUING PRODUCT IMPROVEMENT, SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE. 


(Effective 2-15-66) © Copyright 1964, 1965, 1966 by Varian Associates 


= bat EM4527 


CHARACTERISTICS 


ELECTRICAL 
Rrequencyes) unable--w es ee ed ee 
Power Output, CW Minimum- - - - - - - 
ETeEGuency ACCUTACY =<) | y=) eee Wee = 
PrequenCvaota Dilly. -smae-s gaia eee eee ee 
Carrier Deviation, Adjustable, peak-to-peak - = = 
Modulation Bandwidth,! Flat within +0.5db - - - 
Flat within +1ldb - - - 
Modulation Linearity, Deviation from B.S.L., 
For +300 KHz peak Deviation - - - - - 
For +1.5 MHz peak Deviation - - - - - 
Incidental Frequency Modulation, Maximum - - - 
AM, Maximum, due to environmental conditions -— - 
due to +300 KHz carrier deviation- - 
due to +1.5 MHz carrier deviation- - 
Modulation Input Impedance, Minimum, 5 Hz to 800 KHz 
Primary Voltage required” -  - - = - <= = 
Primary current required, maximum, at 28 Vdc -  - 
Primary Ripple, maximum, peak-to-peak from Dc to 20 KHz 
Transients, Maximum positive - - - - - - 
Input current rise above nominal, due to fault,’ maximum 
VSWR Maximum, any phase, for 2 watts output -~ - 
for 1 watt output - - 
Load Impedance required - - - - - - - 
Warm-up time to meet all specifications - - - - 
Interference ee ome a te 


Life (95% probability, 60% confidence factor) - - 


PACKAGING 

Volume displaced - - - - - - - = - 
Dimensions, including mounting flanges - - - - 
Weight ee eee ee bet ee hae ee el So 
Pressurization - - - - = - - = = -= 
Cooling : DS ae. ae es oe. Ty a 


ENVIRONMENTAL SPECIFICATIONS’ 

Temperature’ at heat sink eo Sea - - 

Altitude - -  - 

Vibration (MIL-STD- 810, fore 514- 3, Cue D) -  - 
(MIL-STD-810, os 514-4, Curve ay -  - 

Air Induced Vibration - - -  - 


Explosive Atmosphere - - - - - - - - 


Sustained Acceleration - 

Shock, per MIL-STD-810 Method 5 516, precedes I ea y, 
half-sine shocks - = Ak. a ee 
sawtooth shocks®~ - - ae Pie ag 2 


7™+0.001% available on special order. 


6Out-of-tolerance operation may occur during 100G 
shock. 


5Other ranges available on special order. 


4Transmitter performs as specified, under any combi- 
nation of environmental conditions. 


2200-2300 MHz 
2 Watts 
+0.001% 
+0.0025% 
2Mc/Volt to 30Kc/Volt 
100 Hz to 500 KHz 
5 Hz to 800 KHz 


+0.5% 

2.0% 

5 KHz rms deviation 
1% 

1% 

5% 

10,000 Ohms 


28 +§ Vdc 


700 mA 

8 volts 

80 volts for 20 microseconds 
130% 


50 ohms 

120 seconds 

All applicable requirements of 
MIL-I-26600 and MIL-I-6181D are met 
500 hours 


48 cubic inches 

6.5”x 4.4”x 1.9” 

4 pounds 

30 psia 

Conduction through bottom plate to 
heat sink 


—40°C to +85°C 

Any 

15G peak to 2KHz 

0;2:G7/Hz 

150 db above 2x10—*dynes/CM? 
from 150 to 2000 Hz, 30 minutes 
Capable of operation without 
igniting an explosion 

30G for 5 minutes, three axes 


15G for 11 milliseconds 
100G 


3Any failure of transmitter (except at input terminals.) 


2Under emergency conditions, full rf output is pro- 
vided with primary power as low as 22 Vdc, but in- 
creased IFM and AM will occur. 


1Also available modified for modulation down to DC; 
and up to 2MHz. 
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BLOCK DIAGRAM 
MODEL EM4527 2W S-BAND TELEMETRY TRANSMITTER 


RESPONSE (db) 


7 LINEARITY 


EM4527 Sant — 


MODULATION FREQUENCY RESPONSE OF TRANSMITTER 
EM4527, (TYPICAL) 


FREQUENCY (HH; ) 


DEVIATION LINEARITY OF TRANSMITTER 
EM4527, (TYPICAL) 


103 104 10° 10° 107 
DEVIATION (+H, ) 


EM4527 hntt aa 


AFC SERVO MODULES 


2) 


TERMINATED CIRCULATOR 


: ) CRYSTAL * 
A OSCILLATOR 


VARACTOR #4 
MODULATOR / 


LOW PASS 
FILTER fa 


CAVITY 
RF 


POWER 7 
OSCILL. , 


‘4 


POWER 

SUPPLY 

(DC-DC CONVERTER 
MODULES ) 


TO ANTENNA 


MODULATION 
INPUT 


28 Vde INPUT 


EM4527 TELEMETRY TRANSMITTER ASSEMBLY 


; Packaging of this transmitter is compact, yet all modules are easily accessible by removing top 
® and bottom covers. The covers incorporate pressure seals and rfi gaskets. 


CATHODE 
TUNER 


VARACTOR 
MODULATOR 


TYPICAL PLUG-IN MODULE 


Circuits use only high reliability com- 
ponents such as silicon planar transis- 
tors and are packaged in modular form. 
The modules are easily removable, and 
offer flexibility for future modification. 


| ( 


RF SECTION, EM4527 TRANSMITTER 


eo The rf power oscillator provides over 2 watts, The connector system provides four 
tunable 2.2-2.3 GHz. There is no output below 2.2 redundant contacts at each connection. 
GHz. Harmonics are removed by a low pass filter. Modules are encapsulated with a rigid 
The ceramic planar triode in the oscillator is con- high thermal conductivity compound for 
duction cooled to the transmitter case. heat conduction and vibration protection. 
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X4528 


EIMAC TELEMETRY 
7 TRANSMITTER 


2200 - 2300 MHz 
20 Watts 


The EIMAC X4528 S-band transmitter 
is packaged in three modules, for maxi- 
mum flexibility in system packaging. 
Output is over 20 watts, with over 13% 
overall efficiency, under all combinations 
of worst specified extremes of environ- 
ment and primary power. X4528 oper- 
ates satisfactorily in the severe envi- 
ronment of missile launch. Frequency 
change, if desired, is easily accomplished 
in the field. 


Model X4528 is a complete transmitter. It includes an exciter, a power amplifier and a pre- 
regulated dc-dc converter. All circuits are solid state, except the rf power oscillator and the power 
amplifier; these use rugged ceramic planar triodes. RF is generated at the output frequency, and sta- 
bilized by a crystal-referenced AFC servo circuit. Major features of this transmitter include: 


Easy Tuning: A simple crystal change will allow the output to be tuned to any frequency in the 
the 2.2-2.3 GHz band. Test points are provided. A minimum of test equipment is required. Adjustment 
of temperature compensation is not required. 


High Reliability: Since the rf power output is produced by only two rf stages, this transmitter 
has aminimum number of components, tuning adjustments and connections. All components are used 
well below maximum ratings, and circuits are epoxy encapsulated for environmental protection. 


Wide Temperature Range: This transmitter will meet full performance specifications over the 
range —40°C to +85°C. 


Modulation Bandwidth and Linearity: Deviation of +1.5 Mc is accomplished at +2.5% linear- 
ity, and +300 Kc at +0.5% linearity. 


THESE SPECIFICATIONS ARE BASED ON DATA APPLICABLE AT PRINTING DATE. SINCE EIMAC HAS A POLICY 
OF CONTINUING PRODUCT IMPROVEMENT, SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE. 


(Revised 2-15-66) © Copyright 1964, 1966 by Varian Associates 


eae bat X4528 


CHARACTERISTICS 


ELECTRICAL 

Frequency, Tunable- - - - - - - - - 
Power Output, CW Minimum - - - - - - 
Frequency Accuracy - - - - - - - - = 
Frequency Stability®- - - - - - - - - 
Carrier Deviation, Adjustable, peak-to-peak - - - 


Modulation Bandwidth,! Flat within +0.5 db - - = 
Flat within +1 db on 
Flat within +2 db - < = 


Modulation Linearity, Deviation from B.S.L., 
For +300 KHz peak Deviation - - - - - 
For +1.5 MHz peak Deviation - - - - - 


Incidental Frequency Modulation, Maximum - -_ - 


AM, Maximum, due to environmental conditions -~— - 
due to +300 KHz carrier deviation - - 
due to +1.5 MHz carrier deviation - - 


Modulation Input Impedance, Minimum, 5 Hz to 800 KHz 
Primary Voltage required? - - - - - - - 
Primary current required, maximum, at 28 Vdc - = 
Primary Ripple, maximum, peak-to-peak from DC to 20 KHz 
Transients, Maximum positive - - - - - - 
VSWR Maximum, any constant phase, for full output’ - 
Load Impedance required - - - - - - - 
Warm-up time to meet all specifications - - - - 
Interference ee a eee 


Life (95% probability, 60% confidence factor) -_— - 


PACKAGING 

Volume displaced - - - - - - = =- - 
Dimensions =e0re dy osu aan) Ge bes ce ee eee 
Weight a eee ee eC ee oe ee ee 
Pressurization 3-1. - (-.8) = = = 
Cooling Sl ey Ave iaaias | Re Gee ans ate ec 


ENVIRONMENTAL SPECIFICATIONS? 

Temperature’ at heat sink (Continuous Operation ) - 

Altitide--0%= DY=2OVe eh. 290s, Sarat Ms oe Vix 4! 0S ee 

Vibration (MIL-STD-810, Figure 514-3, CurveD) - - 
(MIL-STD-810, Figure 514-4, Curve E) -~ - 

Air Induced Vibration - - - - - - = - 


Explosive Atmosphere - - - - - - - - 
Sustained Acceleration - - - - - - = - 


Shock, per MIL-STD-810 Method 516, Procedures I and V, 
half-sine shocks - - “ Fs z s _ iS 


2200-2300 MHz 
20 Watts 


— +0.001% 


+0.0025% 
2 MHz Volt to 30 KHz Volt 
100 Hz to 500 KHz 

5 Hz to 800 KHz 

5 Hz to 2 MHz 


+ 0/5 % 
090 

5 KHz rms 
1% 

1% 

3% 

10,000 Ohms 
28 + Vdc 
5.5 Amperes 
8 volts 

80 volts for 20 microseconds 
lost 

50 ohms 

120 seconds 


All applicable requirements of 
MIL-I-26600 and MIL-I-6181D are met 


500 hours 


110 cubic inches 

See Drawings, page 6 
7.8 pounds 

30 psia 

Conduction to heat sink 


—40°C to +85°C 
Any 

15G peak to 2 KHz 
0.2,.G:/Hz 


150 db above 2x10—*dynes/CM? 
from 150 to 2000 Hz, 30 minutes 


Capable of operation without 
igniting an explosion 
30G for 5 minutes, three axes 


15G for 11 milliseconds 


sawtooth shocks®’ - - - - - = = - 100G 
6+0.001% available on special order. nation of environmental conditions. 
°Out-of-tolerance operation may occur during 100G 2Under emergency conditions, full rf output is provided 
shock. with primary power as low as 20 Vdc, but increased 
4Other ranges available on special order. IFM and AM will occur. 


3Transmitter performs as specified, under any combi- 1Also available modified for modulation down to DC. 
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RESPONSE (db) 


X4528 Sat — 


MODULATION FREQUENCY RESPONSE OF TRANSMITTER 
EM4528, (TYPICAL) 


0 


FREQUENCY (Hz ) 


DEVIATION LINEARITY OF TRANSMITTER 
EM4528, (TYPICAL) 


7 LINEARITY 


109 104 10° 10° 107 
DEVIATION (+H, ) | 


X4528 —_ 
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TERMINATED CIRCULATOR 


CRYSTAL.” 
OSCILLATOR 


VARACTOR #4 
MODULATOR 


& 
LOW PASS 4 
FILTER \&# 


CAVITY 
RF 


POWER > 
OSCILL. , 


e4 


TO ANTENNA POWER 

SUPPLY 

(DC-DC CONVERTER 
M 


OODULES ) 


MODULATION 
INPUT 


28 Vde INPUT 


EM4527 EXCITER ASSEMBLY 


® EM4527 is a complete 2 watt transmitter, including a dc-dc converter. RF power is generated in 

a stable triode cavity oscillator. Frequency is stabilized by a crystal-referenced AFC servo loop. Power 
output and frequency remain stable under worst combinations of extremes of environment and pri- 
mary power. Displaced volume is 50 cubic inches; weight is 4.3 lbs. 


EM4596 RF POWER AMPLIFIER 


The EM4596 is a miniaturized 20 W cavity am- 
plifier using a frequency-stable ceramic planar 
triode. It is hermetically sealed, for operation at 
any altitude. All connectors and tuners are acces- 
sible on one surface. A low pass filter, for harmonic 


EM4590 POWER SUPPLY 


| suppression, is included. By mounting this ampli- EM4590 is a solid state dc-dc conver- 
Py) fier close to the transmitting antenna, rf transmis- ter, miniaturized, conduction cooled, 
’ sion line loss can be significantly reduced. This hermetically sealed. It meets operating 
amplifier can operate continuously at heat sink specifications over a primary voltage 
temperatures of —54°C to +95°C, and for short range of 24-36 volts and heat sink tem- 
periods without damage at higher temperatures. perature range of —54°C to +95°C. 
Weight is 0.95 lbs; volume is less than 14 cubic Volume is less than 39 cubic inches, 

inches. weight 2.5 Ibs. 
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eElmac EM4534 


TELEMETRY 
TRANSMITTER 


1435 - 1540 MHz 
3 Watts 


This EIMAC L-Band transmitter pro- 
vides over 3 watts rf output with over 
13% overall efficiency, under all combi- 
nations of worst specified environmental 
extremes and primary power variation. 
Frequency change, if desired, is easily 
accomplished in the field. It is designed 
to operate during the severe shock and 
vibration of missile launch. 


Model EM4534 is a complete transmitter, including a pre-regulated DC-DC converter. A! circuits 
are solid state, except the rf power oscillator, which is a single stage rugged ceramic planar triode. 
RF is generated at the output frequency. The complete transmitter package displaces less than 50 
cubic inches, and weighs 4.5 pounds. Major features of this transmitter include: 


Easy Tuning: A simple crystal change will allow the output to be tuned to any frequency in 
the 1435-1540 MHz band. Test points are provided. A minimum of test equipment is required. 
Adjustment of temperature compensation is not required. 


High Reliability: Since the rf power output is produced by a single stage, this transmitter has a 
minimum number of components, tuning adjustments and connections. All components are used well 
below maximum ratings, and circuits are epoxy encapsulated for environmental protection. 


Wide Temperature Range: This transmitter will meet full performance specifications over the 
range —40°C to +85°C. 


Modulation Bandwidth and Linearity: Deviation of +1.5 MHz is accomplished at +2.5% 
linearity, and +300 KHz at +0.5% linearity. 


THESE SPECIFICATIONS ARE BASED ON DATA APPLICABLE AT PRINTING DATE. SINCE EIMAC HAS A POLICY 
@ OF CONTINUING PRODUCT IMPROVEMENT, SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE. 


(Effective 3-15-66) © Copyright 1964, 1966 by Varian Associates Printed in U.S.A. 


= hint EM4534 


ELECTRICAL 

Frequency, Tunable- - - - - - = - 
Power Output, CW Minimum ence te = 
Frequency Accuracy - - - - - - = - 
Frequency Stability’- -  - - - = 
Carrier Deviation, Adjustable, peak to- -peak = ae 
Modulation Bandwidth, 1Flat within +0.5db - - 
Flat within +ldb - - 

Modulation Linearity, Deviation from B.S.L., 
For +300 KHz peak Deviation - - - - 
For +1.5 MHz peak Deviation - - - - 
Incidental Frequency Modulation, Maximum -~ - 
AM, Maximum, due to environmental conditions - 
due to +300 KHz carrier deviation - 
due to +1.5 MHz carrier deviation - 


CHARACTE 


RISTICS 


- 1435-1540 MHz 

- 3 Watts 

- +0.001% 

a +0.0025% 

- 2MHz/Volt to 30KHz/Volt 
- 100 Hz to 500 KHz 

- 5 Hz to 800 KHz 


- +0/5% 

- +9.5% 

- 5 KHz rms deviation 
- 1% 

- 1% 

- 5% 


Modulation Input Impedance, Minimum, 5 Hz to 800 KHz 10,000 Ohms 


Primary Voltage required” - - - - - - 
Primary current required, maximum, at 28 Vdc - 


3 MR ee Ge 
- 825 mA 


Primary Ripple, maximum, peak-to-peak from DC to 20 KHz 8 volts 


Transients, Maximum positive’ - - - - - 


~ 80 volts for 20 microseconds 


Input current rise above nominal, due to fault,; maximum 130% 


VSWR Maximum, any phase, for 3 watts output - 

for 1.5 watts output - 
Load Impedance required - - - - - - 
Warm-up time to meet all specifications - - - 
Interference ra ete oe en ee 


Life (95% probability, 60% confidence factor) - 


PACKAGING 

Volume displaced - - - - - - = - 
Dimensions, including mounting flanges - - 
Weight gil We ERT Polak ka PU EG Cote a a 
PressurizatlOrie =) =) =e ee eo = 
Cooling a AAP fee oy, «SIE | eT Rr AL 


ENVIRONMENTAL SPECIFICATIONS‘ 

Temperature’ at heat sink SRL: Mey - 

Altitude - - 

Vibration ( MIL- STD- 810, Pine 514- ie Sui D) - 
(MIL-STD-810, Stas 4 514- 4, Curve E) - 

Air Induced Vibration -— - ee 


Explosive Atmosphere - - - - - - - 


Sustained Acceleration - “ a 


2 1.5:1 

- 5.5:1 

- 50 ohms 

- 120 seconds 

- All applicable requirements of 
MIL-I-26600 and MIL-I-6181D are met 

- 500 hours 


- 48 cubic inches 

“| .6.5'6x 4:4'Gx, 1.97 

- 4.5 pounds 

- 30 psia 

- Conduction through bottom plate to 
heat sink 


- —40°C to +85°C 

- Any 

- 15G peak to 2 KHz 

- 0.2 G?/Hz 

- 150 db above 2x10—-4/dynes/CM? 
from 150 to 2000 Hz, 30 minutes 

- Capable of operation without 
igniting an explosion 

-  30G for 5 minutes, three axes 


Shock, per MIL-STD-810 Method 516, Proeentres I and V 


half-sine shocks - a “ 2 és . 
sawtooth shocks®~ - - : . es 4 


7+0.001% available on special order. 


6Out-of-tolerance operation may occur during 100G 
shock. 


>Other ranges available on special order. 


4Transmitter performs as specified, under any combi- 
nation of environmental conditions. 


- 15G for 11 milliseconds 
- 100G 


3Any failure of transmitter (except at input terminals.) 
2Under emergency conditions, full rf output is pro- 
vided with primary power as low as 22 Vdc, but in- 
creased IFM and AM will occur. 

1Also available modified for modulation down to DC; 
and up to 2 MHz 
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BLOCK DIAGRAM 
MODEL EM4534 3W S-BAND TELEMETRY TRANSMITTER 


RESPONSE (db) 


% LINEARITY 


bint —EM4534 —— 


103 104 10° 10° 107 
DEVIATION (+H, ) 


TYPICAL DEVIATION LINEARITY OF TRANSMITTER 


FREQUENCY (H,; ) 


TYPICAL MODULATION FREQUENCY RESPONSE OF TRANSMITTER 


dnt —EM4534 — 


AFC SERVO MODULES 


a j TERMINATED CIRCULATOR 
CRYSTAL ; 


RY 
OSCILLATOR 


VARACTOR #4 
MODULATOR 


LOW PASS 
FILTER fa 


CAVITY 
RF 
POWER 
OSCILL. . 


TO ANTENNA 


(D0C-DC CONVERTER 
MODULES ) 


MODULATION 
INPUT 


28 Vde INPUT 


EM4534 TELEMETRY TRANSMITTER ASSEMBLY 


Packaging of this transmitter is compact, yet all modules are easily accessible by removing top 
oS and bottom covers. The covers incorporate pressure seals and rfi gaskets. 


VARACTOR 
MODULATOR 


ISOLATOR 


RF 
SAMPLE 


TYPICAL PLUG-IN MODULE 


Circuits use only high reliability com- 
ponents such as silicon planar transis- 
tors and are packaged in modular form. 
The modules are easily removable, and 


RF SECTION, EM4534 TRANSMITTER offer flexibility for future modification. 

~) The rf power oscillator provides over 3 watts, The connector system provides four 
tunable 1435-1540 MHz. There is no output below redundant contacts at each connection. 

1435 MHz. Harmonics are removed by a low pass Modules are encapsulated with a rigid 

filter. The ceramic planar triode in the oscillator is high thermal conductivity compound for 

conduction cooled to the transmitter case. heat conduction and vibration protection. 
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EIMAC 


Tentative Data 


X4976 


CAVITY AMPLIFIER 


2300-2600* MHz 
20 Watts CW 


e 


‘s 


The X4576 cavity amplifier is recommended for use in 
airborne and ground transmitters. It is a compact, lightweight, 
high efficiency amplifier using a ceramic-metal planar triode. 
It will withstand the severe environmental conditions of mis- 


sile and aircraft operation. Field tuning is simple. 


A recommended dc-dc converter for use with this unit 


is EIMAC Model EM4590. 


CHARACTERISTICS 


ELECTRICAL 
Frequency,* continuously tunable - - - - - 


rf Power Output (2 watts drive), at 2300 MHz - - 
2450 MHz - - 
2600 MHz - - 


Bandwidth, Minimum, 3 db points - - - - - 
Gain, Minimum, 2300 MHz - = = - - - 

2600 MHz oY LR oh eee 
Load Impedance, Nominal- - - - - - - 


VSWR, Maximum, for full rated nu: Cease eee 
without damage Ane S 


Power Supply Requirements 
Anode Voltage, Maximum - - - - - - 
Current, Maximum- - - - - : 
Heater Voltage - - - - - - - - 
Currentome-1) mot dees ie cet =e 


Warm-up Time - - - - - - - =- = 


MECHANICAL 

Size (excluding protrusions), maximum- - -~ - 
AV elon Op ag tem nw le ae et ee 
Mounting OY Pe RL a on a aera eae 
Tuning Controls - - - - - - - = - 


Connectors - = ss e = 2 “ = : 


ENVIRONMENTAL 

Temperature, heat sink, for continuous operation : 
Altitid@ar= m8) Hh nia a eg aeh oe 
Mibrationv-)0 =) = = wm ae eee 


Sh alae)'<. | EDEN GER Sater) ea ice ae Sy 8 et ener a ae Paar Les 


(Revised 5-15-66) © 1965 Varian 


2300-2450 MHz 
2450-2600 MHz 


- 20 watts 
- 18 watts 
- 15 watts 


- 5 MHz 
- 10 db 

- 8 db 

. 50 Ohms 
- Tost 

- oat 


- 800 Volts 

- 125 mA 

- 6.0 Volts 

- 1.0 Amperes 


- 3 minutes 


144" x 14%" x 43” 
- - 1.2 Pounds 


- To heat sink (not included) 
Four (two for coupling, two for frequency ) 
Cooling - - - - - - -  -  -  -  -Conduction to heat sink at —40°C to +85°C 


Type OSM, Female 


- —40°C to +85°C 
- Oto 20,000 feet 


- -10 g, 5-500 cps, 15 minutes 
in 3 mutually perpendicular planes 


15g for 11 milliseconds 


in 3 mutually perpendicular planes 
*Factory-adjusted for tuning range of 2.3-2.45 GHz or 2.45-2.6 GHz. 


THESE SPECIFICATIONS ARE BASED ON DATA APPLICABLE AT PRINTING DATE. SINCE EIMAC HAS A POLICY 
OF CONTINUING PRODUCT IMPROVEMENT, SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE. 


Printed in U.S.A. 


Tentative Data 


° eh eer gees X4992 


ee CAVITY AMPLIFIER 
{ 


1700-1850 MHz 
25 Watts CW 


The X4592 cavity amplifier is recommended 
for use in aerospace telemetry, television and 
general-purpose transmitters. It may be used with 
transmitters having wide modulation bandwidth. 
Its small size and light weight are major advan- 
tages for aerospace use. This unit is hermetically 
sealed; it may be used at any altitude. It uses a 
ceramic-metal planar triode. Operation is satisfac- 
tory during the severe environmental conditions 
of missile launch. 


A recommended dc-dc converter for use with | 
this amplifier is EIMAC Model EM4590. 


&¥« 
CHARACTERISTICS 
ei) ELECTRICAL 

Frequency,’ continuously tunable - - - - - - - - = «= + 4700-1850°MHz 
Rf power’ output (with 2 watts drive) - - - Frequency (MHz) Power Output (Watts) CW 

1700-1750 20 

1750-1800 25 

1800-1850 20 
Input Signals- - - - - - All standard FM telemetry signal formats, per IRIG 106-65 
Baucaywadth Minimum o.db points =) = (<= cree EN Sea Oe 
Gain, Minimum, 1700-1850 MHz - - - - Nin dae | EPI) ay 8 eee al gee 10 db 
moagimpedancesnominale= 8s & = js ra SS ea 3 ile Wet wc) ae o OORT 
Soy ean tori ullirated OUtDUtim aly pei tren elie Phen ol oe TS 
WithouL damage = meine gmar oie en wwe a Ore ah) os BGI 
BeeenCy covet all Vii MUM giant a c-1 si Ptueierh® oa = Ue ee  komes 
Phase jitter, Maximum, between input and output - - - . - - - - - 5° peak 

Power Supply Requirements’: 
Anode voltage Se hd oc ee oe ae me Mes Se Lee SS sd, SAR ree 
Current - - - - . - - - - - ~ - - z : - 125 mA 
BCs cCte OL AC CM mnta: Oba cat MEre ns es aU wo aang any Meee by a eee a 5.9 Volts 
Current VE Ne Oe cr fee Oy A a eee Eee Nie cia 
Bete ye Semi deel oe mn Andean ool te tn tee eee SS Bi 3 Minutes 
\® THESE SPECIFICATIONS ARE BASED ON DATA APPLICABLE AT PRINTING DATE. SINCE EIMAC HAS A POLICY 


OF CONTINUING PRODUCT IMPROVEMENT, SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE. 


(Revised 5-15-66) © 1965 Varian Printed in U.S.A. 


coe hntt X4592 


MECHANICAL 

Size, Overall (including protrusions) - - - - 
Welch tiene ome En es ce = 
Mounting Ta hes) as a oe 


foning + Controls mcm io 


- s a Aas x OVO !! X Llp” 
ae ee bd 1.1 pounds 
To Heat Sink (not included ) 


Three (all on same surface ) 


GOOling io vaca ee cs pa eC a Conduction to Heat Sink at —54°C to +95°C 
eOnmeCCOlS af is pu tameewen ee ee ee OSM Female 
TEACUP UR tl a In (oc een ee ee ee OSM Female 
Power Ee) eee et) eee a eutschez D Meas 0CTo eas 


ENVIRONMENTAL 

Temperature, heat sink, for continuous operation = - 
Alsitud@sess) isa te. ee ene 
Vibration © =. o=) = (eee 
Other Fe ng | Sewn Wee oe Ur ee sO = one = 


FOOTNOTES: 


= --* =) ==542C tor-9a.6 
== ) Sy 35) =) eee ALY, 
20g, 20-2000 cps, 3 major axes 
- -  - Per MIL-E-5400 


(1) Also available with similar performance characteristics for other frequencies in the 900-2500 


MHz range. 


(2) Under worst combination of specified environmental conditions. Output and efficiency are 


higher under optimum conditions. 


(3) A separate DC-DC converter package, Model EM4590, operating from 28 +8/—4 Vdc, is avail- 
able from EIMAC. Power supplies for operation from other primary sources are available on 


special order. 
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Eimac Field Representatives .......... 


Eimac High Power Microwave Tubes... .11-20-64 


Eimac Beam Calculator ............... 
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OUTPUT POWER IN KILOWATTS 


OUTPUT POWER, PEAK MEGAWATTS 
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EIMAC HIGH POWER MICROWAVE TUBES 


11/20 /64 


CW MICROWAVE TUBES RECOMMENDED FOR NEW EQUIPMENT DESIGN 


3K210,000LQ 
5K210,000LQ 


4KMI5OLA * 
4KMI50OLF * 


4KM50,000LQ 


4KM50,O00LR 
4K MSO, OOOLF 


3KM3LB 


3KM3000LA 


4KM3000 LR 


% Vapor-phase cooled versions also available 


0.5 | 1.5 2 
FREQUENCY IN GIGACYCLES 


4KM70SJ 
SKM70JUS 


4KM70SK 
5KM70SI 
4KM5OSI 


4KM50SK 


4KM50 SJ 
SKMS5OSJ 


5KM 7OSF 


ako 
4K3SJ/SL 


PULSE MICROWAVE TUBES RECOMMENDED FOR NEW EQUIPMENT DESIGN 


4KMP3O00LU 
X780 


3KM4000LT 
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FREQUENCY IN GIGACYCLES 
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EIMAC BEAM CALCULATOR 
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i NUMBERS PERTAINING TO HIGHER SCALE 
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The 4KM50SJ is a four-cavity, power amplifier klystron intended 
primarily for use in tropospheric scatter communications systems. When 
tuned for maximum efficiency, it produces a minimum output power of 
12 kilowatts, at frequencies from 1.7 to 2.4 gigacycles, with a minimum 
gain of 40 decibels. 


The electron gun of this klystron has a confined flow configuration 
which minimizes focusing adjustments and produces a stable beam. The 
current of the focusing electromagnet can be varied over a wide range 
without appreciably affecting rf output or body current. Only one electro- 
Magnet power supply is required. Cathode current loading is less than 
200 milliamperes per square centimeter. This light cathode loading 
contributes to long life. 


Both input and output couplings of the 4KM50SJ are fixed. The only 
adjustments required are therefore the tuning of the four integral cavities. 
The output window is a thick beryllium oxide disc which is protected by a 
photo-cell arc detector. 


The 4KM50SJ incorporates a built-in vacuum pump in the form of a 
titanium getter which should be energized whenever heater power is ap- 
plied. Effective protection against internal arcs is provided by the Eimac 
Modulating Anode. 


A focusing electromagnet and klystron supporting structure, Catalog 
Number H-158, has been designed for use with the 4KM50SJ. 


Eimac Water Load WL-202 is recommended for use with the 4KM50S]J. 


CHARACTERISTICS 
ELECTRICAL 


Cathode: Unipotential 
Heating time Cay kets REE SN othe? ih fin 
Heaicre Vouade C2090) ese RR te ite we ee 
CUTTENI Me! omtnl. ater ae ae ieee 8, Patel’. Ws 
Getler mVOltaCe™Ee= 9 =i hiise = | aR cw eS et 
PAmperesit =; es fe «Sle tee ee on w]e 
reso Tae ois UT, Cayce, een Mere ee i oes ee 
ram lOwerames=: Alias fit Minter tiie Ree em ee eo a) 1S 
SRI ee ATCC? ae, © = Meee i ee im ies he) Uae Le el PS 
Phase sensitivity to beam voltage - - - - - - - =- - 


(Effective 10-5-64) Copyright 1964 by Eitel-McCullough, Inc. 


4KM503) 


POWER AMPLIFIER 
KLYSTRON 


12 kW 
1.7 -2.4 Ge 


- 5 minutes 


- 7.5 volts 
- 12 amperes 


- 4 volts ac 
- 24 amperes ac 


- 40 decibels 

- 12 kilowatts 

1.7-2.4 gigacycles 
0.058 degrees/volt 


= hrf AKMS50SJ 


MECHANICAL 
Maximum Dimensions EH and H-158 eT 
Length - - - a5) = eee So inches 
Diameter ee ell Ul lll lll lhl lhl Cll «18 inches 
Weight (4KMS50SJ) - - - - - - - = += += + = += 90 pounds 
Weight (H-158 Electromagnet)- - - - - - - - -  -  - 170 pounds 
Input:Coupling (rijoe =) =, = a a = en ype NsGoaxial 
Output.Coupling (rf)>= = =  - <« =i) =) = 5 8. 7-9 UG435A/ Ui Elange 
Maximum Tuner Start Torque - - - - - - - - = - = 70in-0z 
Maximum Tuner Stop Torque - - - - - - - - - - = 30in-lbs 
Mounting Position Preferred - - - - - - - - - =~ = vertical, cathode down 


Cooling: Water and Forced Air 
Flow Rate Pressure Drop 


Cathode 2 = ==) == = =) A =e 0 clm free 

Bodyy = = St =a aw ee | a cee = ee ee TIT) 50 psi 
Collector ~- =) js = = = 5 = 18 opm 30 psi 
Electromagnet: = =") (=) (== 9-9 (h8 = er 15 opm 15 psi 


ELECTROMAGNET POWER SUPPLY REQUIREMENTS 


Voltage “{-. 9S <\ Gee a8 eee Bie = a a) ed DULVOlLS 
Current: = =). = eo) eS) ey ey a a amperes 


MAXIMUM RATINGS 


BEAM VOLTAGE (dce)- - - - - - - - - - - -  - 20 KILOVOLTS 
BEAM CURRENT (dc) SO Sen ee ee ey ee 3 AMPERES 
BEAM INPUT POWER aN OO KILOWATTS 
BODY CURRENT (dc) wm he et ar a Be ae ero MILELIAMPERES 
COLLECTOR DISSIPATION - - - - - - - - - - - 50KILOWATTS 
LOAD VS WH a A «ae in i ea ey a ne em tO 1 

INLET WATER PRESSURE ee ee eer ee Fe 

OUTLET WATER TEMPERATURE es me epee i een eee OO DEGREES IC 


TYPICAL OPERATION 
High Eff. Tuned Broadband Tuned 


Frequency - - - - - = - = 4.7 2.4 les, 2.4 gigacycles 
Output Power - ee elle 14,5 13 12.1 10.5 kilowatts 
Driving Power - - - - - - - 1 1 1 1 watt 
Salta .0<) = y “pet ne Septet 40.9 40.8 49.2 decibels 
Beam Voltage =: =o = SM? ene LG 18 18 18 kilovolts dc 
Beam Current” = 5-" “-) =) )-0) 7-3 18 1.8 1.8 1.8 amperes dc 
Modulating Anode Voltage (to cathode)- - 10.4 10.4 10.4 10.4 kilovolts de 
Beam Power Efficiency - - - - - 44.5 38.0 37.2, 32.4 percent 
Half Power Bandwidth mel) eee wD 8 10 12 megacycles 
Body Current- - - - - - - - 65 50 55 35 milliamperes dc 
Electromagnet Current < G2) er ee pw 25 12.5 12.5 12.5 amperes 


For additional information or information regarding a specific application, write to Eitel-McCullough, 
Inc., 301 Industrial Way, San Carlos, California. 
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ee LOW NOISE 
Pepe) Mouy: = VOLTAGE TUNABLE 
MAGNETRON 
Frequency 
0.6-1.2 Ge 
Minimum Output 
Power 20 mW 


TYPICAL PERFORMANCE 


ELECTRICAL 
Frequency Range Swat fy 0.6-1.2 Gc 
Anode Voltage - - -  - 1000-2000 V 
Cathode Current - - - - 2-4 mA 
Typical Output Power macs 30-50 mW 
Anode FM Sensitivity- - - .66 Mc/V 
Injection Anode Voltage -_ - 100 V 
Injection Anode Current -_ - 0.02 mA 
Heater Voltage (AC)- - - 6.3 V 
Heater Current (AC)-°°- - 0.8A 
Load Impedance- - - - 50 ohms 
eeviCe ims = = mle CW 
ht i a a ae —85 db 
(See Note 5) 
VSWR (max) - - - - 231 
@) = «Maximum RatTINGs Z 
P Anode Voltage - - - - 2300 V a 
Cathode- - -* -. - - 10 mA 
Injection Anode Voltage - - +300 V 3 
Injection Anode Current -_ - 1mA 3 


*Damage to the tube may occur if maximum 
ratings are exceeded. 


MECHANICAL 600 700 800 900 00 WO 1200 
Operating Position - - - Any FREQUENCY ( Mc) 
Cooling - - - - - - Conduction 
Electrical Connection- -~ - Flexible Leads 
RF Output Coupling - =, .- Type TNC Jack 2000 
ieSee Outline Drawing ) 1900 (\RIEa 
Wetont pa)0 ee Te 3.5 Pounds nt ooo ee 
@ ee SE 
be 
ENVIRONMENTAL eee eel la FE 
Vibration - - - - - 10G-(to 2 kc) e vol | t 
Shock - - - - - =  100G-(11 ms) Z 1400 z 
ATTA 6 wih eee POs000 sty Frege er ale | fel ee 
Sa Coe 08 
OUTLINE DIMENSIONS rool shove Connenniea) eee 
Heightgi-9 (=n) = vs) = 3.1 inches IP on oes. q 
ise TTG Gk ene eee A een 600 700 800 900 1000 1100 1200 
0) Length ’ ‘ ; . ‘ . Rainches FREQUENCY (Mc) 
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a Sart X-1153-C 


1. COOLING: To insure optimum tube performance the magnet temperature should be maintained 
below 70°C. 


APPLICATION NOTES 


2. PROXIMITY OF FERROUS MATERIALS: To minimize variations in performance, ferrous mater- 
ials should be kept at least 6 inches from the magnetron package. Modulation of the tube may 
be produced by rotating ferrous materials and such parts as fans, shafts and couplings should 
be placed as far from the magnetron package as possible. Transformers and chokes should not 
be placed in such close proximity to the tube that their stray magnetic fields will interfere with 
the magnetron operation. 


3. TEMPERATURE STABILITY: The permanent magnet for the X-1153-C has been temperature 
stabilized to minimize frequency changes caused by variations in the ambient temperature. This 
temperature/frequency coefficient for the X-1153-C package is typically .008% of the operating 
frequency per degree Centigrade. Thus, for an operating frequency of 700 megacycles, the tem- 
perature/frequency coefficient is typically 56 kilocycles per degree Centigrade. A positive change 
in temperature will always produce a positive change in frequency. 


4. ANODE VOLTAGE: The operating frequency is a function of the anode voltage; therefore, any 
voltage ripple on the anode supply will appear as frequency modulation on the RF output signal. 


5. NOISE: Noise power, in db below carrier, is measured using a 60 Mc I, which has a bandpass of 
2 Mc. Both sidebands are included in the measurement. (This measuring technique is one of 
many methods available. Other methods will be entertained. ) 


OIMENSIONS IN INCHES 


DIMENSIONAL DATA 


VOLTAGE DECAL 


RF. OUTPUT 
TNC FEMALE 


LEAD LENGTH 


[rer | min | max. | 
A Sh ae (PSOE LT, 
Bs eee ees 
eee l@ieeren| ere) 
200 be pia] 4515/4 
| € | 3.640 | 3.671 | 
Bt PS 
Ket eae Nd 
Ea) Carne Oy 
ed pas | Giles 
ee et 
ee es Bee 
Se as 
ad ES 
Dea 
Bid 

Rie eo 
ee a ee 
ied ee! 


CONNECTIONS 
GROUND - GREEN 

HEATER — WHITE 

HEATER CATHODE — BLACK 
INJECTION ANODE — YELLOW 


EM4512A 


BROAD TUNING 
OSCILLATOR 
170-2000 Mc 


EITEL-NcC! 


SAN Cc AR LOS 


The Eimac EM4512A is a broad-tuning cavity 
power oscillator incorporating the Eimac Y-319 
ceramic-metal planar triode. It is intended for 
use in test equipment consoles and special trans- 
mitters. This oscillator has front-panel tuning 
knobs and frequency scales for tuning across 
the 170-2000 Mc band with power output from 
25 to 2 watts. 


EGGS SSG GGES S655 oases SetFocus tT 
Hea HEE TEETH a 


EM4512A OSCILLATOR 
MAXIMUM POWER OUTPUT 


Fe (TYPICAL MEASURED) 
w 
E 
< 
= 
5 
fo} 
[- 4 
we 
> 
2 
o ) 100 200 400 600 800 1000 1200 1400 1600 1800 2000 


FREQUENCY, MEGACYCLES 
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— sav EM4512A 


CHARACTERISTICS 
ELECTRICAL 
Frequency, continuously tunable Ss ee ee ee ee ee i 8 1'70-2000IME 
RF Power Output, minimum - - - - -~ - Frequency,Mc Power output, watts, CW 
170- 300 15 
300- 800 25 
800-1200 10 
1200-1600 3) 
1600-2000 2 
Frequency Drift,’ percent of operating frequency - - - - - = = - =  - +0.05% 
Power Supply Requirements: Voltage Current 
Anode; Maximum = iiss seaweed 100 mA 
Grid - - - 2 = - + - = - = + «++. Bias through variable cathode 
resistor, 200-1000 ohms 
HiCater emt mara eee ae aoe at Gri cn Wa ek eee eee aie ean ts s( EV, LA 
Ground - - - - - - - - += - += + +  - Positive terminal of anode 
supply 
Cathode Current i oni ee ee a ln AS) iris 
Tube Type j=" = = ww Rimacey-3 10 
Load Impedance - - - - - + - = - - - = = = 50 ohms nominal 
Load VSWR, maximum - - - - - - - - 2.0:1 any phase, without damage 
MECHANICAL 
Mounting - = = 5 = = 2 = =  - =  - =  §tandard 19” relay rack 
Size - - - - 2 - 2 2 2 - + - = =  - + height — 8% inches 
depth — 4'2 inches 
Weight: p= 6 =) 3 ee ee ee ee. Dounas 
Operating Controls - 2 2 2 -*« = = =  - += Tuning knobs and frequency 
scales provided? 
Cooling - - - - - - - - + = = = += Conduction — Convection? 
Connector ae a eC ae eo RG RS ce, OG Type TNC Female 
ENVIRONMENTAL 
Temperature - - - - - =~ —~ += - = - —10 to +50°C (+14 to +122°F)3 
Altitude’ ~=- => r= 9%) eS re ee ee -atl « tO) 12,000 feet 
NOTES: 
(1) Frequency drift is specified over a period of 2 hours, following a warm-up period of ¥2 hour 
minimum. 


(2) Knobs are provided on the front panel for fine tuning the plate and cathode cavities and for 
adjusting output coupling. Frequency scales are provided for each cavity. Tuning is accomplished 
by sliding the pointers to the desired frequency, then adjusting the fine tuning and output 
coupling. Access to the interior of the amplifier is not required for tuning. Four sets of scales 
are provided, covering four sections of the tuning range. The desired set of scales is selectable 
by a knob on the front panel. 


(3) If ambient temperature exceeds 90°F, the cavity body will become quite hot (up to 250°F), 
and forced air cooling is recommended. 


For personnel protection, high voltage circuits above 500 volts are enclosed and identified. @ 
Interlocks are not provided. 


EM4512A sath Bn 


Bias 220 enh 
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EM4512A CAVITY OSCILLATOR 
Figure 2 


EM4512A POWER SUPPLY CONNECTIONS 
Figure 3 
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Tentative Data 


EM4527 


e : | TELEMETRY 
© TRANSMITTER 


2200 - 2300 Mc 


2 Watts 


Eitel-McCullough S-Band transmitters 
provide over 2 watts rf output with over 
10% overall efficiency, under all combi- 
nations of worst specified environmental 
extremes and primary power variation. 
Frequency change, if desired, is easily 
accomplished in the field. They are de- 
signed to operate during the severe shock 
and vibration of missile launch. 


Model EM 4527 is a complete transmitter, including a pre-regulated DC-DC converter. All circuits 
are solid state, except the rf power oscillator, which is a single stage rugged ceramic planar triode. 
RF is generated at the output frequency. The complete transmitter is packaged in less than 50 cubic 
inches, and weighs less than 4 pounds. Major features of this transmitter include: 


Easy Tuning: A simple crystal change will allow the output to be tuned to any frequency in 
the 2.2-2.3 Gc band. Test points are provided. A minimum of test equipment is required. Adjustment 
of temperature compensation is not required. 


High Reliability: Since the rf power output is produced by a single stage, this transmitter has a 
minimum number of components, tuning adjustments and connections. All components are used well 
below maximum ratings, and circuits are epoxy encapsulated for environmental protection. 


Wide Temperature Range: This transmitter will meet full performance specifications over the 
range —40°C to +85°C. 


Modulation Bandwidth and Linearity: Deviation of +1.5 Mc is accomplished at +2.5% linearity, 
and +300Kc at +0.5% linearity. 
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= hart EM4527 


CHARACTERISTICS 


ELECTRICAL 
Prequencylanab lee ere mete ke mae 
Power Outpuc CW Minimum 7-7" — ei- 9) =) = = 
erCOUeTIC VC CULAC Ys. ser eman me, arene eg! | 9 = pee i 
FrequencyrotaDiity eee 2 wes, ten Pn ae 
Carrier Deviation, Adjustable, peak-to-peak ly Woy te 
Modulation Bandwidth,! Flat within +0.5db - - - 
Flat within +1 db yes gi 
Modulation Linearity, Deviation from B.S.L., 
Bor = 300 Ke peakaDeviatione- 96-06. i= me > 
For +1.5 Mc peak deviation - - - - - - 
Incidental Frequency Modulation, Maximum - -~ - 
AM, Maximum, due to environmental conditions” - - 
due to +300 Ke carrier deviation -~— - 
due to +1.5 Mc carrier deviation -_ - 
Modulation Input Impedance, Minimum, 5 cps to 800 Kc 
Primary -V oltavgerrequited || eee = 
Primary current required, maximum, at 28 Vdc at 
Primary Ripple, maximum, peak-to-peak from Dc to 20 Kc 
Transients Maximum positive ae = = =< = «= 
Input current rise above nominal, due to fault® maximum 
VSWR Maximum, any phase, for 2 watts output -~ - 
for 1 watt output - 
ieoad) lnpedance: requircdaem ms. peepee 
Warm-up time to meet all specifications - - -— - 
Interference - ae in eee a 


Life (95% probability, 60% confidence factor ) - = 


PACKAGING 

Volume-displa¢edsai-r too Fes eh ioos or ae 
Dimensions, including mounting flanges - - - - 
W Clo liteee ete = eee eRe 8 con ae 
Pressurization (will maintain within 75% for 1 year) - 
Cooling : - - - - - - - - - - 


ENVIRONMENTAL SPECIFICATIONS? 

Temperature’ at heat sink CO Nee Sey - = 

Altitude =a =) fe 

Vibration ( MIL-STD- 810, Tanaris 514- 3 ire D) “e+ 
(MIL-STD-810, Figure 514-4, Curve E) -~ - 

Air InducediVibrationi cin ee sen) te ee 


Explosive;Atmospnere on) ase eee Niece cee eet 


Sustained Acceleration - 

Shock, per MIL-STD-810 Method 516, procedures I ane v, 
half-sine shocks - = : = es a = 
sawtooth shocks® — - : ce : ; 2 4 : 


6Out-of-tolerance operation may occur during 100G shock. 
5Other ranges available on special order. 


2200-2300 Mc 
2 Watts 
+0.001% 
+0.001% 
IMc/Volt to 30Kc/Volt 
100 cps to 500 Ke 
5 cps to 800 Ke 


+=0.5% 

DO oe 

3.5 Ke rms 

1% 

1% 

3% 

10,000 Ohms 

20a avide 

700 mA 

8 volts 

80 volts for 20 microseconds 
130% 

jis all 

PEL 

50 ohms 

120 seconds 

All applicable requirements of 
MIL-I-26600 and MIL-I-6181D are met 
500 hours 


48 cubic inches 

6:54 4 ex 10s 

4 pounds 

30 psia 

Conduction to heat sink 


—40°C to +85°C 

Any 

15G peak to 2 Ke 

0.2 G*/cps 

150 db above 2x10—‘dynes/CM? 
from 150 to 2000 cps, 30 minutes 
Capable of operation without 
igniting an explosion 

30G for 5 minutes, three axes 


15G for 11 milliseconds 
100G 


4Transmitter performs as specified, under any combination of environmental conditions. 


3Any failure of transmitter (except at input terminals ). 


2Under emergency conditions, full rf output is provided with primary power as low as 20 Vdc, but increased IFM 


and AM will occur. 
1Also available modified for modulation down to DC. 


GAMO Oo Le a ee : 


Varactor Power L P Filter Ua10 
Diode Oscillator Circulator and Sampler 


Modulator 


plitter 
Amplifier 


ANTENNA 
Fo 


Modulation 


if Ampl. Harmonic 
and 


Limiters 


Discriminator Mixer and 


Multiplier 


Logic 
Circuits 


Crystal 
Oscillator 


TO ALL CIRCUITS 


Output 
Rectifier 
Chopper Transformer and 
Filters 


DC-to-DC Converter Section 


i Pre- Regulator Section 
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BLOCK DIAGRAM 
MODEL EM4527 2W S-BAND TELEMETRY TRANSMITTER 


DEVIATION ( Mc) 


RESPONSE (db) 


MODULATION (VOLTS) 
DEVIATION LINEARITY OF EM4527 TRANSMITTER 


MODULATION FREQUENCY RESPONSE 
+ |.0db SPECIFICATION LIMIT 
/ \ A 


ea 
-1.0 db SPECIFICATION LIMIT 


10 100 1000 10,000 100,000 1,000 ,000 
FREQUENCY (CPS) 


MODULATION FREQUENCY RESPONSE OF EM4527 TRANSMITTER 


dint EM4527e— 


AFC SERVO MODULES 


» 


TERMINATED CIRCULATOR 


CRYSTAL 
OSCILLATOR 


VARACTOR #2 % = 


MODULATOR 


LOW PASS 
FILTER . 
CAVITY 
RF 
POWER « 
OSCILLL. , 


Me 


TO ANTENNA 


(DC-DC CONVERTER 
MODULES ) 


MODULATION 
INPUT 
28 Vde INPUT 


EM4527 TELEMETRY TRANSMITTER ASSEMBLY 


Packaging of this transmitter is compact, yet all modules are easily accessible by removing top 
and bottom covers. The covers incorporate pressure seals and rfi gaskets. 


VARACTOR MODULATOR 


LOW PASS FILTER 
CAVITY 


TUNING 
ADJUSTMENTS > 
~ 
TYPICAL PLUG-IN MODULE 
Circuits use only high reliability com- 
ponents such as silica planar transistors 
and are packaged in modular form. The 
modules are easily removable, and offer 
RF SECTION, EM4527 TRANSMITTER flexibility for future modification. The 
The rf power oscillator provides over 2 watts, connector system provides four redun- 
tunable 2.2-2.3 Gc. There is no output below 2.2 dant contacts at each connection. All 
Gc. Harmonics are removed by a low pass filter. modules are encapsulated with a rigid 
The ceramic planar triode in the oscillator is con- high thermal conductivity compound for 
duction cooled to the transmitter case. heat conduction and vibration protection. 


ues dun EM4527 


“F MOUNTING HOLES 
FOR 2-56 SCREWS 


MAK. 


EM-1102A 


EI MAC 


e mR eee Pees a8 PULSED 
® Division of Varian 
v cA CA eR OE es TRAVELING WAVE TUBE 
sh atalsiae? (sehaehl Ie 4.5-6.5 GHz 
100W Peak 


The EM1102A is a grid modulated pulse TWT designed for use in airborne and missle envi- 
ronments. It delivers 100W peak saturation output power over the band 4.5-6.5 GHz. The 
EM1102A is focussed by a periodic permanent magnet array and is compensated for opera- 
tion at any temperature from -65°C to +125°C and can be supplied either conduction or forced 
air cooled. 


MAXIMUM RATINGS’* 
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. GENERAL CHARACTERISTICS 

ELECTRICAL PHYSICAL 

Prequency Range .:.2..7.%.. 4,.5-6.5 GHz Dimensiouse.: «saa ee ae ee ee eee See Outline 

Pima Out, (IVE) 3 siete slate aise chess 100W Weloht; Approx. (ois is peters, sere eo 5 lb 

Gain for 100W Output, (Min) ...... 36 dB Mounting Position) .). 0. sinee. ss oe tee Any 

PE ATEL VOLUGIO! tet helo ties leit sbi 6.3V RESCONNCECLOLS insects se boeheqerone Type '"'N" 

Meare Currents Ly Piss wre oe oie clare 1.4A 

Heater Warm-Up Time (Min) ..... 3.0 min 

Grid Capacitance (To all other 

SlOMENTS) i. o's thse wedtetenbeccaiens cvetsredabe 30 pF 
PICA hy COLLAR CMa hess Seacatake sere ete.6 -60V 
Frid Drive Voltare ys sammie ts +140V 
TYPICAL OPERATING CONDITIONS?” RANGE VALUES FOR EQUIPMENT DESIGN?”4 
Min. Max. 

Be EE GAR. eat OR RAE IE See Curves BORIS OLA Cede nie acchargison)ess 4000 5000 V 

EU Rigs Sar, es rs a See Curves Cathode Current Peak...... 200 350 mA 
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Pulseiivations . teach awk een 80 ps (See Footnotes on Page 2) 

Bet EMM RA INGE o> Solace ssa aoe lain de Be 2.021 


NOTE: These data may be used for prototype design purposes. Before establishing production design specifications, contact the nearest 
Varian Sales Office or Microwave Product Manager, EIMAC Division of Varian, 301 Industrial Way, San Carlos, Calif. 94070. 
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OUTPUT CHARACTERISTICS 


POWER OUTPUT (W) 


5.0 5.5 6.0 6.5 
FREQUENCY (GHz) 


GAIN CHARACTERISTICS 


GAIN (dB) 


4.5 5.0 3-9 6.0 6.5 
FREQUENCY (GHz) 


Ratings should not be exceeded under continuous or transient conditions. Simultaneous 
operation at more than one rating may not be possible. Equipment design should limit 
voltage and environmental variations so that no rating will ever be exceeded. 


Characteristics and operating values are based on performance tests. These figures 
may change without notice with additional performance data or product refinement. 


. All voltages are referenced to the cathode. Gain and/or power output of the tube may be 
optimized at a slightly different voltage(s) depending on operating frequency. 


These values are acceptance limits for the range of operating voltages that will optimize 
output power, gain, or bandwidth over the frequency range. 


. Voltage reference: grid to cathode. 
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The EM1102B is a grid modulated pulse TWT designed for use in airborne and missle envi- 
ronments. It delivers 50W peak saturation output power over the band 5.4-5.9 GHz. The 
EM1102B is focussed by a periodic permanent magnet array and is compensated for opera- 
tion at any temperature from -65°C to +125°C and can be supplied either conduction or forced 
air cooled. 


MAXIMUM RATINGS: 
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» GENERAL CHARACTERISTICS 
ELECTRICAL PHYSICAL 

Peocquency Hanges.....<..: -.. 5.4-5.9 GHz DImensionse. 2. see ae ee See Outline 
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Barn toreoOW Output, (Minje ec. «:.. 50.05 MOUNTING ROSELLOM ad atsc. We fete ea ene che skeueee Any 
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TYPICAL OPERATING CONDITIONS 2” RANGE VALUES FOR EQUIPMENT DESIGN 74 


Min. Max. 
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NOTE: These data may be used for prototype design purposes. Before establishing production design specifications, contact the nearest 
Varian Sales Office or Microwave Product Manager, EIMAC Division of Varian, 301 Industrial Way, San Carlos, Calif. 94070. 
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OUTPUT CHARACTERISTICS 


POWER OUTPUT (W) 


5.40 a5 5.65 Sy he, 3.9 
FREQUENCY (GHz) 


GAIN CHARACTERISTICS 


GAIN (dB) 


5.4 5.55 5.65 5.75 5.9 
FREQUENCY (GHz) 
1. Ratings should not be exceeded under continuous or transient conditions. Simultaneous 
operation at more than one rating may not be possible. Equipment design should limit 
voltage and environmental variations so that no rating will ever be exceeded. 


2. Characteristics and operating values are based on performance tests. These figures 
may change without notice with additional performance data or product refinement. 


3. All voltages are referenced to the cathode. Gain and/or power output of the tube may be 
optimized at a slightly different voltage(s) depending on operating frequency. 


4, These values are acceptance limits for the range of operating voltages that will optimize 
output power, gain, or bandwidth over the frequency range of 1.2-1.5 GHz. 


5. Voltage reference: grid to cathode. 
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The EM108 is a grid modulated pulse TWT designed for use in airborne and missile envi- 
ronments. It delivers 1.0 kW peak saturation output power over the band 2.0-4.0 GHz. The 
EM108 is focussed by a periodic permanent magnet array and is compensated for operation 
at any temperature from -65°C to +125°C and can be supplied either conduction or forced 
air cooled. 


MAXIMUM RATINGS - 
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LY GENERAL CHARACTERISTICS 
ELECTRICAL PHY SICAL 
Prequency Range ... 2. . «\sis.csas 2.0-4.0 GHz Dimensions... eee See Outline 
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NOTE: These data may be used for prototype design purposes. Before establishing production design specifications, contact the nearest 
Varian Sales Office or Microwave Product Manager, EIMAC Division of Varian, 301 Industrial Way, San Carlos, Calif. 94070. 
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OUTPUT CHARACTERISTICS 
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1. Ratings should not be exceeded under continuous or transient conditions. Simultaneous 
operation at more than one rating may not be possible. Equipment design should limit 
voltage and environmental variations so that no rating will ever be exceeded. 


2. Characteristics and operating values are based on performance tests. These figures 
may change without notice with additional performance data or product refinement. 


3. All voltages are referenced to the cathode. Gain and/or power output of the tube may be 
optimized at a slightly different voltage(s) depending on operating frequency. 


4. These values are acceptance limits for the range of operating voltages that will optimize 
output power, gain, or bandwidth over the frequency range. 


5. Voltage reference: grid to cathode. 


EM-108 


CONVECTION COOLED 


SGOHLV9/ Y3S1V3H | MOTI3SA 


Y31LV3SH | NMOS 
GIy9 | N33Yu9 
LN3W313 ava) 


XVW 28°21 


OS2° + S18°S 


= dno} EM-108 


CONDUCTION COOLED 


XVA Ziel 


rT NaaH0 | 
ovat] 


Y31V3H | NMOS 


gly 
IN3W313 


SGOHLVD/Y3S1LV3SH | MOTISA 


EM-113 


= : eh < PULSED 
a ° cd a cai TRAVELING WAVE TUBE 
y 2.0-4.0 GHz 


10 kW Peak 


The EM113 is a pulse TWT designed for use in airborne and missile environments. It 
delivers 1.0 kW peak saturation output power over the band 2.0-4.0 GHz. The EM113 is 
focussed by a periodic permanent magnet array and is compensated for operation at any 
temperature from -65°C to +125°C and can be supplied either conduction or forced air 


cooled. 
MAXIMUM RATINGS’ 
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GENERAL CHARACTERISTICS 
ELECTRICAL PHYSICAL 
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TYPICAL OPERATING CONDITIONS 2° RANGE VALUES FOR EQUIPMENT DESIGN 24 
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NOTE: These data may be used for prototype design purposes. Before establishing production design specifications, contact the nearest 
Varian Sales Office or Microwave Product Manager, EIMAC Division of Varian, 301 Industrial Way, San Carlos, Calif. 94070. 
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OUTPUT CHARACTERISTICS 


POWER OUTPUT (kW) 


GAIN (dB) 


2.0 25 3.0 3.5 40 
FREQUENCY (GHz) 
NOTES 
1. Ratings should not be exceeded under continuous or transient conditions. Simultaneous 


operation at more than one rating may not be possible. Equipment design should limit 
voltage and environmental variations so that no rating will ever be exceeded. 


Characteristics and operating values are based on performance tests. These figures 
may change without notice with additional performance data or product refinement. 


All voltages are referenced to the cathode. Gain and/or power output of the tube may 
be optimized at a slightly different voltage(s) depending on operating frequency. 


These values are acceptance limits for the range of operating voltages that will opti- 
mize output power, gain, or bandwidth over the frequency range. 
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The EM114<A is a grid modulated pulse TWT designed for use in airborne and missile envi- 
ronments. It delivers 2.0 kW peak saturation output power over the band 2.70-2.90 GHz. The 
EM114A is focussed by a periodic permanent magnet array and is compensated for operation 
at any temperature from -65°C to +125°C and can be supplied either conduction or forced 
air cooled. 


MAXIMUM RATINGS * 
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ELECTRICAL PHYSICAL 
Frequency Range .......... 2.70-2.90 GHz DIMENSIONS A. ee ae i See Outline 
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NOTE: These data may be used for prototype design purposes. Before establishing production design specifications, contact the nearest 
Varian Sales Office or Microwave Product Manager, EIMAC Division of Varian, 301 Industrial Way, San Carlos, Calif. 94070. 
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1. Ratings should not be exceeded under continuous or transient conditions. Simultaneous 
operation at more than one rating may not be possible. Equipment design should limit 
voltage and environmental variations so that no rating will ever be exceeded. 

2. Characteristics and operating values are based on performance tests. These figures 
may change without notice with additional performance data or product refinement. 

3. All voltages are referenced to the cathode. Gain and/or power output of the tube may be 
optimized at a slightly different voltage(s) depending on operating frequency. 

4, These values are acceptance limits for the range of operating voltages that will optimize 
output power, gain, or bandwidth over the frequency range. 

5. Voltage reference: grid to cathode. 
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EM-118 


mite | bs ahs PULSED 
, sien sea TRAVELING WAVE TUBE 


»)) | 2.0-4.0 GHz 


100 W Peak 


The EM118 is a grid modulated pulse TWT designed for use in airborne and missile envi- 
ronments. It delivers 100W peak saturation output power over the band 2.0-4.0 GHz. The 
EM118 is focussed by a periodic permanent magnet array and is compensated for operation 
at any temperature from -65°C to +125°C and can be supplied either conduction or forced 
air cooled. 


MAXIMUM RATINGS’ 


RM RCs eens a. ey Fel wate toh iel ete lla o0e) ce = acters’ boa diel see's 06 8 shh wie eiel sie Giese e ne 5 4700V 
RIESE SEG CE: srctscelc Bye o ss atte er tie ROR < oN es Seek cco d's se oes Fie aie ee oodcee oid deed 1.0A 
EME RAC er etre te oes tee See Sede es ete. che el 6 GUE E so ol oa oo GENE Ge wiles ¥'e, 0's env a #0 Oh -300V 
EMER CURED riot oMe 0: oo lvin vies sta thteTaielereo. tiatW Upers s <4 siecnce a so ole" age a s-¥.ep ce Wik die» ove 4 oe 8 ws 2% 
RM TOS Maree, ek SI, ca ee ere tes cee te. o avs SE a te EPO els iad ce iwc ceSe weal oe 100 ps 
SMR AO Deel c re odo ole ates ovis. ote eietaieyan weed Gass pc cepalehoks S50 01 eo, «Gig iveer4.9 8 e's e aie's 6 etait 6.8V 
UE SO .OUPT CI iver e sir: ni starits Neere erie ee eee NS ewe TEIN OE wes Bee a ole ee 4.0A 
EMR LV Ut el Siete ciehe eee MVE aihs eter eth c io otr Fw ge eR hess, Toone Shar oe a ly’ ahs a wl ole Slalalecea Bae Pana 
(CE) MULLIS Se Sa rae aerate ar eu Reka oy ac RRA n ttc a ot at 9? ae PARE 
Ly GENERAL CHARACTERISTICS 
ELECTRICAL PHYSICAL 

Prequency Range tives. o. ss 2.0-4.0 GHz Dimensiouseee. ie. a ere. See Outline 
nC AMUILDUL (AVI, Sean tee seleies 100W WW CLS A. DUO merece’ win! iets cee C.551D 
Gain for 100W Output, (Min)....... 36 dB MOUNTINg | POSITION Mes nee sit eaadp ae oe Any 
PIPBte MeV OLAS here. c, iets aes avers » Gd Vow REE CONNEC tO reer aia ee i eee TNC 
Beate leur COb LV sw ieee cers ote 30s 1.5A 
Heater Warm-Up Time, (Min)..... 3.0 min 
Grid Capacitance (To all other 

SLOIIGNCSh it oe Cie ace clei wed 40 pF 
PPA Oey OLA Pete. 8 telah existe os oie -100V 
Pid OYIVELVOltave es fia cds +130V 


Tha 0] Oh Re Beare SR AS ae a See Curves 
2 WS BAS EA aie ae Pn Bet ead abs he See Curves 
POA INay OL bao amie ee, sss sie ee ne ied 4200V 
Cathode Current Peak 20 '25 <0. eet 0.5A 
PICs asa OUATO Bs oer ae ees -100V 
Perret ereny. POak |... sc sata etek mals a 

[BEL co fy. SPINE A Ra aR Ree 2% 
BATU RENETFGEOIN Sos cuss cova claeraly > wet a-0 80 ps 
SEIS TAM sig aca G%n ea ate af oiu Rise 8) 2.01 


RANGE VALUES FOR EQUIPMENT DESIGN 2-4 


Min. Max. 
Bosnia OCA Cats eee ae 4000 4700V 
Cathode Current Peak ..... 400 1000 mA 
SIGE RONG mat ries Se tatans == a 
Heater Voltage............ 5.8 6.8V 
Hearem Current itme wien os. 6 1.0 1.8V 
GIO TV OCA PGS. ens ae 2 -60 -300V 


(See Footnotes on Page 2) 


NOTE: These data may be used for prototype design purposes. Before establishing production design specifications, contact the nearest 
Varian Sales Office or Microwave Product Manager, EIMAC Division of Varian, 301 Industrial Way, San Carlos, Calif. 94070. 
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GAIN CHARACTERISTICS 


GAIN (dB) 


4.0 


FREQUENCY (GHz) 


Ratings should not be exceeded under continuous or transient conditions. Simultaneous 
operation at more than one rating may not be possible. Equipment design should limit 
voltage and environmental variations so that no rating will ever be exceeded. 


Characteristics and operating values are based on performance tests. These figures 
may change without notice with additional performance data or product refinement. 


All voltages are referenced to the cathode. Gain and/or power output of the tube may 
be optimized at a slightly different voltage(s) depending on operating frequency. 


These values are acceptance limits for the range of operating voltages that will opti- 
mize output power, gain, or bandwidth over the frequency range. 


Voltage reference: grid to cathode. 
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Effective Date 2-28-65 


Eimac WL-150, WL-151, WL-160, and WL-161 are 6%” coaxial 
water loads covering the frequency range of 200 to 750 megacycles. 
These loads will each dissipate up to 300 kilowatts average power. The 
WL-151 and WL-161 will also dissipate up to 5 megawatts peak power. 


Water Loads WL-150 and WL-160 are equipped with sampling 
loops which provide convenient rf monitoring sources. Measurement 
of rf power by calorimetric methods* can be accomplished through the 
use of auxiliary temperature and flow measuring devices. Thermometer 
wells are available as accessories. 


Because the rf power is dissipated directly into the fluid in these 
loads, the resistivity of the fluid affects the VSWR which the loads 
present. Fluids having specific resistances of 5000 ohm centimeters or 
less produce excellent results. Tap water and 50% to 60% solutions 
of ethylene glycol and distilled water are ordinarily acceptable. Because 
the resistivity of the fluid changes with temperature the outlet temper- 
ature should be kept as low as possible. 


Water Loads WL-151 and WL-161 are equipped to withstand 
pressurization. The peak power ratings listed in this data sheet are 
with pressurization. If pressurization is employed provision must be 
made to prevent application of gas pressure without adequate fluid 
pressure. The gas pressure must not exceed the fluid pressure by more 
than 5 psi. 


*Power dissipated in the load is determined calorimetrically as follows: 
Power (kW) = K x Flow-rate (gpm) x Temperature Rise (°C). 
For water, the constant (K) is 0.264. 


Typical values of the constant (K) for a 60% ethylene glycol 
solution are: 0.208 at 15°C, 0.215 at 40°C, and 0.226 at 70°C. 


(Effective 12-1-64) Copyright 1964 by Eitel-McCullough, Inc. 


WL-150 
WL-151 
WL-160 
WL-161 
WATER LOADS 
300 kW 


200-750 Mc 


= hart WATER LOADS 


CHARACTERISTICS 
ELECTRICAL 
Frequency Range (Inlet Water Temperature 25°C, 
MS Wie 1D ls) ae he i ee eae ee mn ema 


Frequency Range (Inlet Water Temperature 60°C, 
WS WReeel 2rd yey Wee irre Pla SI aa rat 9 Sh ee 


Average Power 48-0 -- -" - Gig e  ~ e 
Peak Power (WL-151 or WL-161, Pressurized) - - - - - 
Impedance: = ese =) 6 6 gree) e- | S  ae ae 
Coupling (rf): EIA Standard RS-235 


MECHANICAL 


Operating Position: Horizontal or rf connection down 

Vength “5-5 a2 6 2c eta cot i ao Seca a eee 
Weight, (Empty,) = (+) sas7iine oe “fae oe ae ae 
Waters Capacity: 2 Al) ote i ee (oe a ee 
Maximum Static Water Pressure <9 = == = = (= & 
Maximum Outlet Water Temperature - - - - - - 
Maximum Gas Pressure relative to water pressure - -— - 
Water Connections: %4” F.P.T. 


For additional information or information regarding a specific application, write to 


PRESSURE DROP (psi ) 


WL-150 
WL-151 


250-750 


390-750 
300 

fs) 

30 


WL-160 
WL-161 


200-750 megacycles 


340-750 megacycles 
300 kilowatts 
5 megawatts 
50 ohms 


152.75 inches 
112 pounds 
17 gallons 
60 psig 
70 degrees C 
5 psi 


Eitel-McCullough, San Carlos, California 
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EM4505 


is Peet aaeek ea nicseeecen. Iki CAVITY 
\ i | ALI | AMPLIFIER 


122-150 Mc 


The Eimac EM4505 is a cavity amplifier incorporating the Eimac 4CX250R 
ruggedized ceramic tetrode. It is designed for use as an intermediate stage 
in an FM transmitter. Tuning controls are provided. 


CHARACTERISTICS 
ELECTRICAL 
Frequency, continuously tunable- - - - - -  - 122-150 Mc 
meerower Output - - - - - «= ,- (= «+. .30 watts*.CW 
Beporive Power:Required - - - - - s = “= = = 1W* 
Power Supply Requirements (Typical): Voltage Current 
Anode, maximum - - - - - 400to 800 V* 150-250 mA* 
Screen Grid,.maximum - <te |G = 80:toe 175.V. +25 mA 
>) Control Grid, maximum - - - —35to—60V +25 mA 
Heater 5 a Een tie ie a Oe on 6.0 V 2.66A 
MON DG ss eh om = inl = cece «6C = SC . Eimac. 4CX250R 
Load Impedance aCe ee = ee eee ee) |!) 50 ohms 
Bandwidth- - - - - - - = - 2Me minimum at 1.5 db 
Modulation 2) tm eee eae ee ce, le Ue lel CM 
MECHANICAL 
Ree ee eet Ei We Pe i eo =. te Standard: 19% relay rack Panel 
erm ame ay ta er ee ie cw = Sheight — 13 inches 
width — 8/2 inches 
depth — 26 inches 
Operating controls - - - - - - - - - - +  - + Tuning knobs provided 
Ronse Tequired = i=4 eda Eee pe Blower. included 
Connectors ene ie eee a = = Be ge | oe ve 6 te Type N. Female 
ENVIRONMENTAL 
memperature =) = ae) Nena ee ee - SF = — 10 to +50°C (+14 to -+122°F) 
Altitude - Po pie, Gwe bes Bm Viet Bc - wilh Melee i re to 12,000 feet 
a) *Up to 200 watts output can be provided with higher anode voltage and drive. 
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Tentative Data 


EM4534 


TELEMETRY 
TRANSMITTER 


1435 - 1535 Mc 
3 Watts 


Eitel-McCullough L-Band 
transmitters provide over 3 
watts rf output with over 
13% overall efficiency, under 
all combinations of worst 
specified environmental ex- 
tremes and primary power 
variation. Frequency change, 
if desired, is easily accom- 
plished in the field. They are 
designed to operate during 
the severe shock and vibra- 
tion of missile launch. 


Model EM4534 is a complete transmitter, including a pre-regulated DC-DC converter. All circuits 
are solid state, except the rf power oscillator, which is a single stage rugged ceramic planar triode. 
RF is generated at the output frequency. The complete transmitter is packaged in less than 50 cubic 
inches, and weighs less than 4.5 pounds. Major features of this transmitter include: 


Easy Tuning: A simple crystal change will allow the output to be tuned to any frequency in 
the 1435-1535 Mc band. Test points are provided. A minimum of test equipment is required. Adjust- 
ment of temperature compensation is not required. 


High Reliability: Since the rf power output is produced by a single stage, this transmitter has a 
minimum number of components, tuning adjustments and connections. All components are used well 
below maximum ratings, and circuits are epoxy encapsulated for environmental protection. 


Wide Temperature Range: This transmitter will meet full performance specifications over the 
range —40°C to +85°C. 


Modulation Bandwidth and Linearity: Deviation of +1.5 Mc is accomplished at +2.5% linearity, 
and +300Kc at +0.5% linearity. 
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CHARACTERISTICS 
ELECTRICAL 
Frequency, Tunable - - - - - - - = = 1435-1535 Mc 
Power Output, CW Minimum- - - - - - - 3 Watts 
Frequency Accuracy- - - - - - - - - +0,001% 
Brequencysctability = 9)- “f=) 9 Ss 9-28 = =)" - 9 0.001% 
Carrier Deviation, Adjustable, peak-to-peak - - - 2Mc/Volt to 30Kc/Volt 
Modulation Bandwidth,! Flat within +0.5db - - - 100 cps to 500 Kc 
Flat within +1 db - = = 5 cps to 800 Ke 
Modulation Linearity, Deviation from B.S.L., 
For +300 Kc peak Deviation - - - - - - +0.5% 
For +1.5 Mc peak deviation - - - - - - +29.5% 
Incidental Frequency Modulation, Maximum - - - 3.5Kcrms 
AM, Maximum, due to environmental conditions - - 1% 
due to +300 Kc carrier deviation -~ - 1% 
due to +1.5 Mc carrier deviation - - 5% 
Modulation Input Impedance, Minimum, 5 cps to 800 Ke 10,000 Ohms 
Primary Voltage required? - - - - - - - 28 +’ Vdc 
Primary current required, maximum, at 28 Vdc - - §825mA 
Primary Ripple, maximum, peak-to-peak from Dc to 20 Kc 8 volts 
Transients, Maximum positive’ - - - - - - 80 volts for 20 microseconds 
VSWR Maximum, any phase, for 2 watts output - -  1.5:1 
for 1 watt output apes Ol aL 
Load Impedance required - - - - - - - 50 ohms 
Warm-up time to meet all specifications - - - - 120 seconds 
Interference - - = = = = =  - =  - All applicable requirements of 
MIL-I-26600 and MIL-I-6181D are met 
Life (95% probability, 60% confidence factor) - - 500 hours 
PACKAGING 
Volume displaced - - - - - - - = = 48 cubic inches 
Dimensions, including mounting flanges - - - - 6.5”x4.4”x 1.9” 
Weighti- > = esha “meet ise «ee -ee  4Sepounds 
Pressurization (will maintain within 75% for 1l year) - 30 psia 
Cooling ee el C:SCtt(Cej.,_ Conduction to heat.sink 


ENVIRONMENTAL SPECIFICATIONS? 


Temperature! at heat sink ee UO eT, - = —40°C to +85°C 
Altitude --- = -¥ :Any 
Vibration (MIL-STD- 810, figure 514- 3 Cums D) - -  15G peak to 2 Ke 
(MIL-STD-810, SUSE 514-4, Curve E) = = §0:2°G/cps 
Air Induced Vibration - = - - = 150 db above 2x10-4/CM? 
from 150 to 2000 cps, 30 minutes 
Explosive Atmosphere - - - - -  -  -  - Capable of operation without 
igniting an explosion 
Sustained Acceleration - - 30G for 5 minutes, three axes 
Shock, per MIL-STD-810 Method 516, procera I ara v, 
half- -sine shocks ae ee te = Le re cir 15G for 11 milliseconds 
sawtooth shocks®5_ - - See - = = 100G 
SOut-of-tolerance operation may occur during 100G 2Under emergency conditions, full rf output is provided 
shock. with primary power as low as 20 Vdc, but increased 
4Other ranges available on special order. IFM and AM will occur. 
3Transmitter performs as specified, under any combi- 1Also available modified for modulation down to DC. 
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BLOCK DIAGRAM 
MODEL EM4534 3W L-BAND TELEMETRY TRANSMITTER 
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MODULATION (VOLTS ) 
DEVIATION LINEARITY OF EM4534 TRANSMITTER 
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EM4534 TELEMETRY TRANSMITTER ASSEMBLY 


Packaging of this transmitter is compact, yet all modules are easily accessible by removing top 
and bottom covers. The covers incorporate pressure seals and rfi gaskets. 


VARACTOR MODULATOR 


CAVITY 
TUNING 
ADJUSTMENTS 


TYPICAL PLUG-IN MODULE 


Circuits use only high reliability com- 
ponents such as silicon planar transistors 
and are packaged in modular form. The 
modules are easily removable, and offer 


RF SECTION, EM4534 TRANSMITTER flexibility for future modification. The 

The rf power oscillator provides over 3 watts, connector system provides four redun- 
tunable 1435-1535 Mc. There is no output below dant contacts at each connection. All 
1435 Mc. Harmonics are removed by a low pass modules are encapsulated with a rigid 
filter. The ceramic planar triode in the oscillator is high thermal conductivity compound for 
conduction cooled to the transmitter case. heat conduction and vibration protection. 


ve dnt EM4534 


“FF MOUNTING HOLES 
FOR 2-56 SCREWS 


2./ 30 


Ef ROKS) 


O70 F260 


4JgO0O 4 


2 


GENERAL 


Eimac Field Representatives .......... 
Eimac High Power Microwave Tubes.... 
Eimac Beam Calculator ............... 


POWER KLYSTRONS 


| 
0 
0 
SRMPOOMUAL FE.  ....-......0..00.. 
a 


COLDS A 


LONE 5 OU 2 se 
IMUSIC: fics. oh ft... 


LOTUS ees, Ege oa 
PR RNeRS Bo ERD. BYE ores ss 5 wee ss aie 
ISO) 4) Le 
CUS IUCO 2 
ISAC Dt See ee ae ee 
MME MRR eases ae id. servers ants « sera. « 
OTT T1009) Ne a 
LOA) CHLU SUC OE 00 < Ss a a a ae 
2 ULM 8 20 
ON SL (93: See 


WATER LOAD* 
RRO, LAO any ote oe lols ate ele se 
MOO LOO LOL 2c. ds as nee ss 


REFLEX KLYSTRONS TWT — VTM 
REFLEX KLYSTRONS* 


Effective 


Date 


6-1-65 
11-20-64 
4-12-65 


6-6-58 


7-15-60 


10-1-60 
10-20-61 
10-20-61 

8-15-60 
10-20-61 

10-1-60 

10-1-60 


4-25-61 


Effective 


REFLEX KLYSTRONS*(Continued) Date 


DWC), O5 Fs Sores olatvg dines aoe eR OnE Oa gee 
TKOLSCARC Giterrenee. conte snaseine - 2-16-60 
TICISCH AG K@ weene ete ce eGR soe 
LIRTSG IBA wera etarass a) letcicteisi <5 oie ster make cies 3-15-64 
TKTSCS Woe aa padeeuntyh: Seg oe he ea, 8-10-60 
URE 25 CAS ers retest rasa eye toa syne 3-15-64 
TIRL25€ Bis meme r e ctaee ecco aa ce —o 
SMa) skiers cE kere srecist ots 3-15-64 
LOTS kas tape i aera temiaee ee as 8-10-62 
Kl O75 =A rr teee hari ee er er Ah 8-10-62 
LOOSE ete store telesetsieetele wel auetsrsteisrete ee 3-15-64 
XILL5S et, agate des see. aceon 4-1-64 
PERCY No, dae ar caneteeancic Beane 3-5-63 
XILISB tener gayi eon teen asec 3-5-63 
LED Gremtarecrraintarcreten ni toleiecitstersiere saree 4-1-64 
MULT OA Rea one itegeese nests. aks eas 3-5-63 
TLEG B ye varslersiatchale als ercrayaner st s¥stcisis slots = 4-1-64 
9 OW ly Css COM AOR AMAA ee reine 4-1-64 
MTU T A crcratssess sclera netetoiaiere eters le cierstelofetine 4-1-64 
POR WGLS hiknys ochince sake Ba nOctert ck ooe 4-1-64 
PLUS cies tetsle slang ti asiels AE Exar aus ee 4-1-64 
ALTL BA arene oakeere sete aaair ea Gieete « 4-1-64 
ALLL SB Se ee reeertene hk eek cece «ties 4-1-64 
X12 0 ey aerth,. «fees eae Pad 6-19-63 
1120-5 ethers gs 6-19-63 
2 AE fr SR A A Re 4-1-64 
DOLL 2G We etarnctneisfettare stNSE Rtas macerste.« 4-1-64 
LU ZOB eerste tates telsre es lis 6 steve eae. ea 4-1-64 
MELONS Srsdasence oeecks ak oe eee ee 6-19-63 
ANE nie Cc SUCRE BAO ARRAS MEREOE 4-1-65 
Fe HY Noack dsteehier Se OTe acer Chere ere eo 1-1-64 
TWT* 
MeLOS namin Wen eeuret den Gist casera sre 3-15-64 
SLURS EY, 3 8. cue aI 3-15-64 
EN-Ll 4s no tien coke ee teh sti. 3 3-15-64 
EMALLG hier nerve drier. eee ee 3-15-64 
May OUermmiaer a3 Soecica. seas ht 3-15-64 
EMA 7S/S1 98 racers eon en enone ates 4-1-62 
Maire ospeicrar ets ota ok Rate: 4-1-62 
EN-LO00G Mer actrees ne tis sgt res 4-1-62 
EM-LOLO canna, ent eee ae me 4-1-62 
EMALOLL Ar cn..c mere istae aa oot ' 4-1-62 
ENGL OUS Be oe teak nea eee een, 4-1-62 
EM101 Geen d782'. Leet aes 4-1-62 
» AN ER Naveen CA EC aiteee Smee 8-1-62 
EMAL025 sts ae ete ee nos eat ole 4-1-62 
MeL 090 cater then nr oie tara dee ee 4-1-62 
EMLOSL. iratecritels pt rie tern uh ania: 4-1-62 
RUA seg trate brats states aime lee 0 eee 6-20-64 
EMLO4S bert bens ttt biiar are oleae 4-1-62 
EMPLOGGN More ccuteg rast rst lie qulcie oaree 4-1-62 
MOO er Ant imanttcc clas tossisiver aiils 4-1-62 


TABLE OF 
CONTENTS 


VOL. IL 


Effective 
TWT*(Continued) Date 
EM-LOSL tne coe cent. sani vee cote 4-1-62 
KLO5O Rerars.s sete ewiacice inna. oie 3-4-64 
E ML060 S222 eee ict eee a acme nes 4-1-62 
ELS aerve sd doteisenloeds va skeen steers 3-17-64 
MLD 2S eae 1s 6 voiaie slaia:s atstetar che ase! aeiershe 3-6-64 
VTM* 
MSTA Taste 2 Bod (o:arte sole c ctes. create ea 6 eter 3-15-64 
EF MeLOSO ir rae casera cere avanti en ctate eaters 6-14-63 
MLOSL Re racretar. ccraptatseneeen atone ashore 2-15-63 
KU OBSB yaieocs ateiereistcisieaieiccissisiet ieee ane 3-15-64 
PL ORG Patton teeter scenes, «Sieve Tus. ae ata 8-1-62 
EMLOS6yn i ecseeaetvecie ice acide 10-27-62 
KIOSSB oak cislereiehie vietensjarcraiers cme teeters 3-15-64 
MLO er otro atea seat fee ae 10-27-62 
MLO92 eens: ace meeta h ers, re eee 3-5-63 
EM 1093 Bieta sass rae naetinstoneten settee 3-15-64 
K109G ie viarorancresicioteiererseis xiek over troreienaits 3-15-64 
KL OF Tircrsrerersrets tsiclejele sea sresctorst ies carers 6-14-63 
X1L098 rctente = eintte @Nieme tlt ee. Sete 3-1-64 
PL O99 oe repevereia.se) ssehevre@isisisus (ae antares 3-15-64 
ALSO a cosets vaciiecricsmees te. seine 3-15-64 
ALL 53-Cir Siw oicieiesavahe: of efaiatoteletanei a sata aeanele 10-16-64 
TWO-CAVITY KLYSTRONS* 
KALIL Be cicvee bys tras eltoteoelsters ice haem 3-15-64 
KILDA Ssnctislelelaa s s'etsiote omens slstas 3-15-64 
OTHER PRODUCTS 
EM4500 32 hdr sisson onnaesmoee 1-1-64 
M450 item iter otrtacrecn cae cucie sonredevoreame 11-1-63 
EN4SO5 Sitters arelele sie.s'scscety ste wiata, eens 11-1-64 
EM45 06s ic scach eee eer, 1-1-64 
EMS50M co. otea cara cmte ava ee eee 11-1-63 
EMGSL 2A cic. cere tcsa @iovs retnyaater <a ateetmctate 9-1-64 
CGY hie eee nth ee . 1-1-64 
EMIS] Oe. noone tee en aa eee 11-1-63 
M4527). ccoicosinssstartessio ter see 10-15-64 
EM45 38 5c ora ccna sam daieie cei seta mete 11-15-64 
MASS Oe ac us srencais wc stbomraet ees tan oes 3-1-65 
MASAO his crt nttete at tes cer aime ai ae ees 3-5-63 
E45 G3 cindeaetice «hades ier tarldens oF 9-1-64 
ee ACAD OE OACR DUC Etc meb re arcir 2-15-65 
M454 Tis enters steers athe sa) atNactacers Giote a arerere 9-1-64 
M4555 aioe ce cine sacle croc tse Geiscanearers 9-1-64 
M4564 oa ciete cows sie harGit anne stake 9-1-64 
EMG56 Tienes oe aacaeel.:c ee ace eae 11-15-64 
EM4574, EM4585, EM4586............ 2-15-65 
EEM45 15's carers a aia-sS8aie.p.c's ere clsioissaistalatraray 2-1-65 


ae ee mm emmiggen ~stinee ep He <pe.@ ee. 
eastac... J bie xi p 
7 ; 4 
ri sd Lats 
— r « Aw ee bh tau | ee <a e A eA ce em oencbibinyaaatptitmpricat>-censoumpadetsbiintia rplmmuatigall 
tae 
; att . wets YP 
eras b wi ? a fhe’ poi aac DEM ater ae ~-. ad — 
tants e sa a NOS) 1 eete 1G0 i eae 
$3 v ii-es-S a? ABTS» t eee. ‘ . eeut 
Ks PE AM ne ap) aly, REG | 
eth 7 ney. Tr UE oS ce a oT 
Saki at Obed int a 
ba? / 
nay = 
oe 
t ’ ATW SFB 
‘ OMvI-NY S4i4 
Bae, ) sega welt 
ta ‘ , etety Bb iS 
dante UAL 
Ag mio) See-¢ 
ans rnp COTE Oyefee . 
ee '» BOER fa-d-€ 
£7: wolx ha- io 
be moe. tile FoR ; 
ae wale Shu-6 
ths rex Bp D2 
4 i gts aE > 


en Ys Meier » Deg ix 


A , OL 
FOE ab 4) @ALIN 
a 


Bn F 5 


nega? 
capt Misesd 


Sh1-fi .\, io = Say Se iuathor nee 


ig i ee : v4 Ops 
tii ney» sha et 


BFE kn Wafer crc preter ends ORR | ei 


OEE Gy, sid 
REISE )y 4 weet, 
", CI Vas ik bere 4 tan 


By Bee 44), Wy hoe 


OT) whe 
aS” & 16! 68 «)® 76S G04 0 O4U5 Oe! a= 
} 


me teU4 7. m4 O09 Sp DWH A sania’. 
ku a eee abla ee yee a4 whiten be 


, % i 
a Hl i) ¥ DAWG arnet +9) «- raten ee! Ve hy o® 
i + i 


¥ 
4 i pal 


al oo 14 04y 4) £00 ¢ mee Peres © Opes tees 


Dao 5 Leper yes * 


wer : " 


dpiee alas 


i> a 


ed St heeee 


be eo ley 
iets 
defo. 


qh eseaes as; 


iS vy ag My 


@hb 4. 


¥ 


SéEG, Vig Lede y . 7 
eb a Hitch 


\ see a 40) sib g tins 


Tentative Data 


EM4567 


: ; | TELEMETRY 
&) TRANSMITTER 


2200 - 2300 Mc 


8 Watts 


This Eitel-McCullough S-Band transmitter provides over 
8 watts rf output with over 15% overall efficiency, under all 
combinations of worst specified environmental extremes and 
primary power variation. Frequency change, if desired, is 
easily accomplished in the field. It is designed to operate 
during the severe shock and vibration of missile launch. 


Model EM4567 is a complete transmitter, including a pre-regulated DC-DC converter. All circuits 
are solid state, except the rf power oscillator, which is a single stage rugged ceramic planar triode. 
RF is generated at the output frequency. The complete transmitter is packaged in less than 110 cubic 
inches, and weighs less than 8 pounds. Modulation is true FM. Major features of this transmitter 
include: 


Easy Tuning: A simple crystal change will allow the output to be tuned to any frequency in 
the 2.2-2.3 Gc band. Test points are provided. A minimum of test equipment is required. Adjustment 
of temperature compensation is not required. 


High Reliability: Since the rf power output is produced by a single stage, this transmitter has a 
minimum number of components, tuning adjustments and connections. All components are used well 
below maximum ratings, and circuits are epoxy encapsulated for environmental protection. 


Wide Temperature Range: This transmitter wiil meet fuil performance specifications over the 
range —40°C to +85°C. 


Modulation Bandwidth and Linearity: Deviation of +1.5 Mc is accomplished at +2.5% linearity, 
and +300Kce at +0.5% linearity. 


(Effective 11-15-64) © Copyright 1964 by Eitel-McCullough, Inc. 


Jacl Snr EM4567 


CHARACTERISTICS 


ELECTRICAL 


Frequency,lunable’--%-) -" = =. f= =~ = 
Power Output, CW Minimum’ - - - - - 
Frequency Accuracy- - - - - - - - 
Frequency Stability® of ae ee kon 
Carrier Deviation, Adjustable, peak-to-peak -~ - 
Modulation Bandwidth,! Flat within +0.5db~ - - 
Flat within +1 db ‘ee 
Modulation Linearity, Deviation from B.S.L., 

For +300 Kc peak Deviation - - - - - 
For +1.5 Mc peak deviation - - - - - 
Incidental Frequency Modulation, Maximum -~ - 
AM, Maximum, due to environmental conditions’ - 
due to +300 Kc carrier deviation - 

due to +1.5 Mc carrier deviation 


- 2200-2300 Mc 

- 8 Watts 

- +0.001% 

“ +0.0025% 

- 2Mc/Volt to 30Kc/Volt 
- 100 cps to 500 Kc 

- 5 cps to 800 Kc 


: +0.5% 

- +9.5% 

- 3.5 Ke rms 
- 1% 

- 1% 

- 5% 


Modulation Input Impedance, Minimum, 5 cps to 800 Ke 10,000 Ohms 


Primary Voltage required? - - - - - - 
Primary current required, maximum, at 28 Vdc - 


- 28 +8 Vde 
1 OA 


Primary Ripple, maximum, peak-to-peak from Dc to 20 Kc_ 8 volts 


Transients, Maximum positive - - - - - 


. 80 volts for 20 microseconds 


Input current rise above nominal, due to fault}, maximum 30% 


VSWR Maximum, any phase, for 8 watts output’ - 

for 4 watt output - 
Load Impedance required - - - - - - 
Warm-up time to meet all specifications - -_ - 
Interference - WR, iol Oe eo th See 


Life (95% probability, 60% confidence factor) - 


PACKAGING 


Volume displaced - - - - - - - - 
Dimensions, including mounting flanges - - - 
Weight: fe seuy) stay OSHS ae ee neh ce 
Pressurization® =.=) 9 “9 9-4 "2 #2" =) 
Cooling Sala Ui, aed an ae fee he 
ClONMECtONsS | Th = ray ne i ee ee 
Power and Modulation - - - - - - - 


ENVIRONMENTAL SPECIFICATIONS‘ 


Temperature? at heat sink Goes slat PS EE - 
Altitude ~ fee - 
Vibration9( MIL-STD- 180, Pgaine 514- 3 eine D) - 

(MIL-STD-810, Figure 514-4, Curve E) - 
Air Induced Vibration - - - - - = 


Explosive Atmosphere - - - - - - - 


Sustained Acceleration? - : 


- 1.5:1 

- sees | 

- 50 ohms 

- 120 seconds 

- All applicable requirements of 
MIL-I-26600 and MIL-I-6181D are met 

- 200 hours 


- 98 cubic inches 

- BaXw oxte oe 

- 8 pounds 

- 30 psia 

- Conduction to heat sink 
- TNC Female 

- Bendix PTO7 Male 


- —40°C to +85°C 
- Any 
- 15G peak to 2 Kc 
- 0.2 G*/cps 
- 150 db above 2x10-4/CM? 
from 150 to 2000 cps, 30 minutes 
- Capable of operation without 
igniting an explosion 
30G for 5 minutes, three axes 


Shock?, per MIL-STD-810 Method 516, Proeecares I ard v, 


half-sine shocks = = “ 5 s 3 a 
sawtooth shocks®~ - 2 A : i B 


3Available for use in more severe environment, on 
special order. 

8Stability of +0.001% from —40°C to +85°C is 
available on special order. 

7Over temperature range of —20°C to +70°C. Mini- 
mum power output for —40°C to +85°C is 6 watts. 
sede Or da es operation may occur during 100G 
shock. 


- 15G for 11 milliseconds 
- 100G 


SOther ranges available on special order. 

4Transmitter performs as specified, under any 
combination of environmental conditions. 

3Any failure of transmitter (except at input terminals). 
2Under emergency conditions, full rf output is provided 
with primary power as low as 20 Vdc, but increased 
IFM and AM will occur. 

1Also available modified for modulation down to DC. 
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BEAM CURRENT 
—=—— = CONSTANT BEAM POWER LINES 
* NUMBERS PERTAINING TO HIGHER SCALE CONSTANT PERVEANCE LINES 


PERVEANCE x 106 


e) 


——-EMABAB 


~—TL ttn. Pw ot tl eee lttet* mi ‘te 

EITEL-McCULLOUGH, inc. 

candid cle tssorahe ppsiecpaart reiear egeaa et BROAD TUNING 
AMPLIFIER 


250-1000 Mc 


The Eimac EM4546 is a broad-tuning cavity 
power amplifier incorporating the Eimac Y-319 
ceramic-metal planar triode. It is intended for 
use in test equipment consoles and special trans- 
mitters. This Amplifier has front-panel tuning 
knobs and frequency scales for tuning across 
the 250-1000 Mc band. Power output is 20 to 
10 watts with 1 watt rf drive and 30 to 10 watts 
with 2 watts rf drive. 


5 ier tae 


WITH 2 W DRIVE 


POWER OUTPUT - WATTS, CW 


WITH |W DRIVE 


EM4546 AMPLIFIER 
POWER OUTPUT 
(TYPICAL MEASURED) 


200 300 600 700 800 900 1000 
FREQUENCY Mc 
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CHARACTERISTICS . 


ELECTRICAL 
Frequency, continuously tunable - - - - - - - - - - = = 250-1000 Mc 
RF Power Output, minimum (1 watt drive) - -  - Frequency,Mc Power output, watts, CW 
250- 300 10 
300- 800 15 
800-1000 10 
Gain (with 1 watt drive),minimum- - - - - - - - - - - -  -  - 10db 
Frequency Drift,1 percent of operating frequency- - - - - - - - - = +0,05% 
Power Supply Requirements: Voltage Current 
Anode, maximum 0 Wii re ubih aiere arith aft Be cas Sh) oR OM a eT Se LCV 100 mA 
Grid- - - - - - - += = = +  - + + Bias through variable cathode 
resistor, 200-1000 ohms 
Heater 5 en oe eed cane yge ad ren ol Hao imines emma Ne Pier 6, OLY, 1A 
Cathode: Gurrenti=, rr re Tin irr, me Ae = atlas ieee ie eae hn we Wiel =v mea ae oT EDS TTL S 
ube" Type st So teh l See ewer e Wa OS a5 mee Foe WEEN ety ee emit IAC Wh aatned 
Load Impedance - - - - - - - - - - =  -  -  - 50 ohms nominal 
Load VSWR, maximum - - - - - - -  -  2.0:1 any phase, without damage 
MECHANICAL 
Mounting Se er iene Pl ae | bm pllae) Tie Malo born iene Standard 19” relay rack 
SIZE" =) = met em eS a ae ale = eeloht —— G54 CHES 
depth — 41 inches 
Weight = ari Fie ear oa aia on Fo an b= 2 OR ae Be eee 10 pounds 
Operating Controls - - - - - - - -  -  - Tuning knobs and frequency 
scales provided? 
Cooling - -  - - = = =. =) = «#2 -) = Conduction — Convection 
Connectors $= 9) too See) nS ora 3. = k= ee a tau YDeuL NGtbemale 


ENVIRONMENTAL 


Temperature (= pony (0) | Pic29h Ts) ig ter ee oe Oto our Gr aston boot): 
Altitudes *-§oyeh Set oe arte, Wee ge) iain ef) mn ee ee tout > OOO teat 
NOTES: 
(1) Frequency drift is specified over a period of 2 hours, following a warm-up period of 2 hour 
minimum. 


(2) Knobs are provided on the front panel for fine tuning the plate and cathode cavities and for 
adjusting input and output coupling. Frequency scales are provided for each cavity. Tuning is 
accomplished by sliding the pointers to the desired frequency, then adjusting the fine tuning 
and coupling. Access to the interior of the amplifier is not required for tuning. Four sets of 
scales are provided, covering four sections of the tuning range. The desired set of scales is 
selectable by a knob on the front panel. 


(3) If ambient temperature exceeds 90°F, the cavity body will become quite hot (up to 250°F), 
and forced air cooling is recommended. 


For personnel protection, high voltage circuits above 500 volts are enclosed and identified. 
Interlocks are not provided. 


RF IN RF OUT 


=) O2 
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EM4546 CAVITY AMPLIFIER 


EM4546 POWER SUPPLY CONNECTIONS 
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Tentative Data 


° EM4575 


TELEMETRY 
9 TRANSMITTER 


2200 - 2300 Mc 
4 Watts 


This Eitel-McCullough S-Band trans- 
mitter provides over 4 watts rf output 
with over 10% overall efficiency, under 
all combinations of worst specified envi- 
ronmental extremes and primary power 
variation. Frequency change, if desired, 
is easily accomplished in the field. It is 
designed to operate during the severe 
shock and vibration of aircraft opera- 
tions. Operation is from nominal 400 
CPS 115V single phase primary power. 
No heat sink or supplementary cooling 
required. 


ww! 


Model EM4575 is a complete transmitter, including a 400 CPS 115V power supply. All circuits 
are solid state, except the rf power oscillator, which is a single stage cavity using a rugged ceramic 
planar triode. RF is generated at the output frequency. The complete transmitter is packaged in less 
than 300 cubic inches, and weighs less than 11 pounds. Major features of this transmitter include: 


Easy Tuning: A simple crystal change will allow the output to be tuned to any frequency in 
the 2.2-2.3 Gc band. Test points are provided. A minimum of test equipment is required. Adjustment 
of temperature compensation is not required. 


High Reliability: Since the rf power output is produced by a single stage, this transmitter has a 
minimum number of components, tuning adjustments and connections. All components are used well 
below maximum ratings, and circuits are epoxy encapsulated for environmental protection. 


Wide Temperature Range: This transmitter will meet full performance specifications over the 
range —54°C to +55°C, without a heat sink or supplementary cooling. 


Modulation Bandwidth and Linearity: Deviation of +1.5 Mc is accomplished at +2.5% linearity, 
+500Kc at +1% linearity, and +300KC at +0.5% linearity. 


High Frequency Stability: Frequency drift does not exceed +0.0025% of the operating carrier 
9 frequency, under all combinations of specified operating conditions. 


(Effective 2-1-65) © Copyright 1964 by Eitel-McCullough, Inc. 
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CHARACTERISTICS 


ELECTRICAL 
Frequency, Tunable- - - - - - - - - 2200-2300 Mc 
Power Output, CW Minimum rime ere erty VV OCLS 
Frequency Accuracy‘ ee ee — ane eee ee een O02 070 
Frequency Stability * eee ae) ee 0 00257 
Carrier Deviation, Adjustable, peak-to-peak - - - 2Mc/Volt to 30Kc/Volt 
Modulation Bandwidth,'! Flat within +0.5db - - - 100 cps to 500 Ke 
Flat within +1 db ahr Gea 3 cps to 800 Kc 
Modulation Linearity, Deviation from B.S.L., 
For +300 Kc peak Deviation - - - - - | +0.5% 
For + 1.5 Mc peak Deviation Se? tee eee 2406 
Incidental Frequency Modulation, Maximum - - - +5 Kc 
AM, Maximum, due to environmental conditions - - 1% 
due to +300 Ke carrier deviation -— - 1% 
due to +1.5 Mccarrier deviation - - 5% 
Modulation Input Impedance, Minimum, 5cps to 800 Kc —_50,000 Ohms shunted by 50 picofarads 
Primary Voliagerrequired- > ihe) 2) = = = 100-150V, 350-450 cps, single phase 
Primary power required, maximum - - - - - 40VA 
Transients, Maximum positive withstood - - -  - 300 volts for 1 microsecond 
—10 milliseconds 
VSWR Maximum, any phase, for4 wattsoutput - - 2:1 
for2 wattsoutput - - 5:1 
Loadsimpedancesrequired = = 03-925 2-8 eu Onms 
Warm-up time to meet all specifications - - -~ - 120 seconds 
Interference a a ee eae 2 AlPapplicable requirements.ot 
MIL-I-6181D are met 
Life (without adjustment of controls), minimum -~— - 172 hours 
(with servicing and maintenance), minimum -_— - 5000 hours 
PACKAGING 
Volume-displaced= =() Mie =) = = =0 = ee 280-cubicinches 
Dimensions, including mounting flanges - - - - 7.5” x 6.063” x 8.0” 
Weight Srl sic Gog t= POreinad Sep ory sue clan cca Seem tae: Nats 11 pounds 
PYESSUYIZAtION. eof ye he) =e pe ee OSDSIA 
Cooling 2 Ag Sy Sok ts ee Sa oe fe. eC ORVECLIONS 
Connector, rf Output i ee OS ee Automaticowetalsel UO-N3O0 1-85 
Modulation Input- - - - -  -  - General RF 2007A 
PowersInputs= 5 =a 2) ==) 2h =e) =. a  BendpeRIO7H-s-4b 
Test Points) -" =) "=" = 9 == =) ==) s BendixgR106GH-10-6S 
ENVIRONMENTAL SPECIFICATIONS? 
Temperature,? ambient (Continuous Operation) - - —54°C to +55°C (MIL-T-21200, 
Class 1) 
Altitude - = = = 25 «= » = + .= = 30,000’ with 30 psia internal pressure, 
any altitude with 20 psia pressure 
Vibrationesse 9-2-4 7 ie) Speco rae Ging ae ee ere lade Cutved Vy 
SHOCK Gs) Wats 8a Ue ea, ions Fn) ( nuees ee Derevill loa o2 
Salt spray, humidity- - - - - - - - - #£Per MIL-T-5422 
4Available with frequency accuracy and stability of ‘Also available modified for modulation down to DC. 
+0.001% on special order. “Transmitter performs as specified, under any combi- 


3Other ranges available on special order. nation of environmental conditions. 
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Pressurized Case 


OUTPUT 
Varactor Power [STO 
Diode Oscillator Circulator LP Filter 
ANTENNA 
Fo 
LOAD | 
Modulation | 
Modulator | 
Input l 
Ned Jts4 if Ampl. Harmonic | 
DC Discriminato and Mixer and , 
Amplifier Pil Limiters Multiplier 
| 
| 
Logic Crystal | 
Circuits Oscillator | 
| 
| 
TO ALL CIRCUITS | 
| 
| 
POWER SUPPLY : 
| 
Lahey eels as a | al a aa ne le al 


BLOCK DIAGRAM 
MODEL EM4575 4W S-BAND TELEMETRY TRANSMITTER 


RESPONSE (db) 


ALIMUVINI 
> 


EIMAC SPECIFICATION 


Biiacs a | | 
: SRERSESSR TARE 
25 (a 


On'dis 


te) 4 8 1.2 1.6 20 24 26 3.2 3.6 40 44 48 5.2 5.6 60 69 628 72 #76 806 
DEVIATION PEAK TO PEAK (Mc) 


MODULATION LINEARITY OF EM4575 TRANSMITTER 


FREQUENCY (CPS) 


MODULATION FREQUENCY RESPONSE OF EM4575 TRANSMITTER 


AFC PACKAGE 
CRYSTAL OSCILLATOR 
PRESSURE GASKET 


POWER SUPPLY 


MODEL EM4575 TELEMETRY TRANSMITTER 
4W 2.2-2.3Gc 


EM4575 —— 


RF POWER OSCILLATOR 
VARACTOR MODULATOR 
RF GASKET 
SAMPLER 
LOW PASS FILTER 


EM4575 TELEMETRY TRANSMITTER ASSEMBLY 


Packaging of this transmitter is compact, yet all modules are easily accessible. The covers 


incorporate pressure seals and rfi gaskets. 


ja 


TERMINATED CIRCULATOR 


LOW PASS FILTER 
CHOKE 
ro VARACTOR MODULATOR 


rf POWER OSCILLATOR 


RF SECTION, EM4575 TRANSMITTER 


The rf power oscillator provides over 4 watts, 
tunable 2.2-2.3 Gc. There is no output below 2.2 
Gc. Harmonics are removed by a low pass filter. 
The ceramic planar triode in the oscillator is con- 
duction cooled to the transmitter case. 


TYPICAL PLUG-IN MODULE 


AFC servo circuits use only high reliability 
components such as silicon planar transistors 
and are packaged in modular form. The mo- 
dules are easily removable, and offer flexibil- 
ity for future modification. The connector 
system provides four redundant contacts at 
each connection. All modules are encapsulated 
with a rigid high thermal conductivity com- 
pound for heat conduction and vibration pro- 
tection. 
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The Eimac X1138 series of ruggedized ceramic/metal reflex klystrons 
operates in the 20 to 30 Gc region with long life and high reliability. X1138 
series tubes will deliver power outputs of 200 mW at a voltage of only 550 
V over a 1000 Mc mechanical tuning range. External cavity tuning makes 


possible very stable operation. 


The X1138 was designed for application as a parametric amplifier 
pump source where excellent frequency and power stability are required. It 
also finds application in water absorption measuring equipment, microwave 


spectroscopy, and as a local oscillator. 
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Tentative Data 


X1138 


SERIES 


K BAND 


REFLEX KLYSTRON 


TYPICAL PERFORMANCE 
Operating Voltages* 

ELECTRICAL PERFORMANCE 300 V 400 V 
Frequency - eck ese 20 to 30 20 to 30 
Mechanically tate a eee 0 to 1000 0 to 1000 
Power Output-~— - 25 100 
Electronic Tuning Rave (3 db bandwidth) 30 50 
Resonator Voltage-  -~ - 300 400 
maraoce (Current, 2. c-- -b b= 16 25 
Repeller Voltage -~ - —250 —275 
Repeller Modulation Sensitivity G db sweep) 1.0 1.4 
Heater Voltage - - 6.3 +5% 
PieatersCurrent. <-" 78598 — =) = = 1.0 0 
femperature Coefficientiam<2 —-)+--5s5— +250 +250 
Warm-up Time - - - - - - 20 20 


MAXIMUM RATINGS 

hesonator Voltage- = - he ee 
Cathode Current -~ - - at ease 
Repeller Voltage (Negative with Peace! to cathode) 


Note: Damage to the tube may occur if maximum 


MECHANICAL 
Electrical Connections (Type ) 
RF Output Coupling: 
(a) Flange size etree ee 
(b) Waveguide size - - - - - - 
Cooling Required - - - - - - = - 
NetaVeight: 9 =) [o- beeen el Fe. = a's 


ENVIRONMENTAL PERFORMANCE 

Temperature Ranger, @ =) p= Pray 
ATTIC Bem ep a eae pee 
aDMALIOMEty = © = je Wa ete eee oe 
Shock BR mn eee BR ay ee LEN e 
*See Application Notes 
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ratings are exceeded. 


550 V 
20 to 30 (Gc) 
0 to 1000 (Mc) 
200 (mW ) 
90 (Mc) 
550 (Vdc) 
35 (ma) 
—375 (Vdc ) 
13, (Mc/v) 
6.34+ 0 MAG vaen 
1.0 (amps ) 
+250 (Ke/°c) 
20 (sec ) 
= Wied ©) SO0F( Vides 
sad came 40 (ma) 


—50 to —700 (Vdc) 


Flying leads 


- UG595/u or UG599/u 
- RG53/u or RG96/u 
- Conduction cooled thru waveguide flange* 


- Approx. 4 oz. 


- Maintain flange temp. under 100°C 


-10G, 


- 100 G, 


100,000 ft. 
10-1000 CPS 


11 msec 


Printed in U.S.A. 


— Sent X1138 


APPLICATION NOTES 


Operating Voltages 

For maximum performance, the tube must 
be factory preset for the desired operational 
voltage. 


Cooling 

When run with the resonator off ground (i.e. 
insulated from waveguide), sufficient air cooling 
will be required to maintain the flange temper- 
ature of the tube below 100°C. 


Resonator 
The resonator of the X1138 is integral with 
the body of the klystron. For this reason it is 


often convenient to operate the resonator at 
chassis potential, with the repeller and cathode 
at appropriate negative potentials. 


Cathode 

The heater voltage should be maintained 
within +5% of the rated value of 6.3 volts if 
variations in performance are to be minimized 
and the best tube life obtained. The heater and 
cathode of the X1138 are internally connected. 
When the resonator of this tube is operated at 
chassis potential, the heater transformer must 
be insulated for the cathode-to-resonator voltage. 


DIMENSIONS IN INCHES 


DIMENSIONAL DATA 


CONNECTIONS 


. REPELLER — GREY 

2HEATER — YELLOW 
3.CATHODE- GREEN 

4. HEATER & CATHODE — WHITE 
5.GROUND - BROWN 


CH) LEAD LENGTH (TYP) 


f 


EM4539 


CAVITY 
AMPLIFIER 


A ON Cc 


ARE © SS, Ske 


i} 


1420-1600 Mc 


The Eimac EM4539 is a miniaturized 20 watt 
cavity amplifier incorporating a ceramic-metal 
planar triode. It is intended for use in aerospace 
telemetry transmitters and special aerospace trans- 
mitters. 


A recommended DC-DC converter for use with 
this amplifier is Eimac Model EM4590. 


" 7 
EM4539 CAVITY AMPLIFIER 


» 100 


' Slnals Sas coe ene et ed od pe 
7 Se a A a BN ET Pm sl 
6o }— EM: 4539 ——— — 
Si tat FREQUENCY : 1485 Mc oF eae = 3 - 
e PLATE: 600V 125MA | ey DAE EFFICIENCY (%) 
TYPICAL DATA isa | rT e l 
=i = ai seal — : | GOWER OUT (WATTS) 2 
= ES rie per fe : 
3s he | 
1a § Oe 
> z PS 
22 | ees ash 
a x = _| TE “i {__GAIN(db 
BY ttt tf 
et pao 4 | 
4 4 jibe i= — + ioe 
em 
Begaa son: 
x pobilbrd uxifents|io & || 
10 -9 -8 -7 -6 =5 -4 -3 -2 | ie) | 2 3 4 5 6 He 8 9 10 
») Drive, DBW 


EM4539 AMPLIFIER 
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CHARACTERISTICS 
ELECTRICAL 
Frequency,’ continuously tunable - - - - - - - - - - -  ~- 1420-1600 Me 
Rf power” output (with 2 watts drive) - - -  - Frequency,Mc Power output, Watts, CW 
1420-1435 15 
1435-1535 20 
1535-1600 15 
Input Signals - - - - - -  Allstandard FM telemetry signal formats, per IRIG 106-60 


Bandwidus, Miruinum op points << «4 2 to ee 10 Mc 
Gain? Minimum 430-1035 Meee mms te Be 10 db 
Load? impedancesnominal irr cn: jas =. bom type leet Sen tp a es en Pas 
VOWR, Maximum™tor tulliratedyoutput= = es) = ie a ee 
Withoutidamage-  - == weniger ind Sahn ee ee 
Efficiency,” Overall, Mintmum- - - - - = 40° TAPseyror EON tee jeer ko 25% 
Phase jitter, Maximum, between input and output - - - - - - - - = 5° peak 
Power Supply Requirements? 
Anode voltage =e ye a RR Ee eo ae ee OeOle 
Current ty i ee eee) ke emer Se ee Bl ie.) 
Heater voltage ee ae eee i een ERE Ns 
Current Syn 2 em nrnrweion Mele a Se eee ee aon eee 
Harmonic Suppression (2nd, 3rd and 4th of 1435-1535 Mc) ee Se =e OOo 
Warm-up"Time | #-Wief) - =< fet we a ee en inten 
MECHANICAL 
Size, Overall: (including protrusions) + (-——--<j-<» =) = Be ae need IG ee 
Weight ¥- ) ~~ pe a a in eerie mere Te nounds 
Mounting -, 2-60-02 02> - > - + 4- +. =*-"*To Heat Sink (not included) 
Juning: Controls <9) =) tesa d= Be ee Three (all on same surface) 
Cooling - - - - - - - = - +  - Conduction to Heat Sink at —54°C to +95°C 
Connectors:iri input =i ant. -oneecee eR antag ae oekone ahewen haen  see a 2ST 
rf output--2% <j. se, pied he PT Pa at WT ee ee OE CRT 
Power ~ oe ee nee) et =m Deutsch #DMi5300-3P-643 
ENVIRONMENTAL 
Temperature, heat sink, for continuous operation - = = = = 92 = —54°C to +95°C 
Altitude) =<. <n:q- wie si 5 te ye peter cate gpereitice | oe: Leesa arene ieee Ode Any 
Vibration (-"(o= 7 = 5h =) ena 00 90-2000 cps, 3 major axes 
Other pr p td eh et oe oe) Boke pm bie) a ea) eee Pere MIT hoa 
FOOTNOTES: 
C1) a available with similar performance characteristics for other frequencies in the 900-2500 
c range. 


(2) Under worst combination of specified environmental conditions. Output and efficiency are 
higher under optimum conditions. See curves for typical output and efficiency with other drive 
levels. 


(3) A separate DC-DC converter package, Model EM4590, operating from 28 +8/—4 Vdc, is avail- 
able from Eimac. Power supplies for operation from other primary sources are available on 
special order. 
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FREQUENCY, Mc 
TUNING RANGE, EM4539 AMPLIFIER 
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PLATE: 600V 125 MA 
ORIVE: 2.0 WATTS 
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DRIVE: 8.0 W 1482 Mc 


PLATE: 600V i25MA 
TYPICAL DATA 


HEAT SINK TEMPERATURE, °C 
TEMPERATURE EFFECT, EM4539 AMPLIFIER 


EM4539 


INPUT COUPLING 


OUTPUT TUNING AJUST. 
(FACTORY PRESET) 


(c'W INCREASES FREQ.) 


(c'C'W DECREASES FREQ.) 
RF INPUT CONNECTOR 


POWER CONNECTOR OUTPUT COUPLING ADJUST. 


(c'W INCREASES COUPLING) 


COVERS 
RF OUTPUT CONNECTOR (REMOVE FOR TUNING) 7 


INPUT TUNING AJUST. 
c'W DECREASES FREQ.) 
. # 4-40 THRD—.2 40 DP, 

(4)MTN'G HOLES 


1.600 


OUTLINE DIMENSIONS, EM4539 AMPLIFIER 
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CW OSCILLATOR 
3900-5100 Mc 


The Eimac EM4574 is a CW oscillator providing 
up to 600 milliwatts output, tunable 3.9-5.1 Gc. 
It is also available as an electronically tunable 
oscillator, EM 4585, including a varactor diode 
modulator. A complete package of the EM4585 
electronically tunable oscillator with low pass filter, 
terminated circulator and tuning mechanism for 
single knob front panel tuning is available, Model 
EM4586. This oscillator is recommended for use 
in aerospace and ground system transmitters. 


A DC-DC converter, EM4589, is available to 
operate this oscillator from a 28 V DC primary 
power supply. 


EM4586 OSCILLATOR 
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2. hr} EM4574, EM4585, EM4586 


ELECTRICAL 


CHARACTERISTICS 


Frequency, Manual Tuning Range - 


Electronic Tuning Range - - 


RF Power Output - - ~ zs 


Frequency Stability, Parts/million/°C 


Power Supply Requirements: 
Anode, maximum - -- - 
Grid Current, maximum - 
Heater ap - .- § 
Ground) Se f=) = “Ge 
ube ype, zasssae - - 
Load Impedance - - - 
Load VSWR, maximum) - 
Modulation - - - - 


MECHANICAL 
Mounting a 2 
Size, EM4574 rion Ihe 
Weight, EM4574\- - - 
EM4586 - - - 
Cooling -  - - - - 


Connector - - ~ - 


ENVIRONMENTAL (Operational) 
Temperature - - - - 
Altitude: .-7 J<0, f=. \-4)) 5 
Vibration a ee Foe 
Shock Withstood - - - 


NOTES: 


Frequency, Mc 


3900 
4300 
4700 
5100 


- 3900-5100 Mc 


ed 5, = 
Power output, Milliwatts, CW 
EM4574 EM4585/EM4586 
400 200 
550 300 
350 150 
75 50 
ny eee ere Tigres, SUE 
Voltage Current 
=yk bulcrre Gesu, oe boOmes cork 
ee esr, 
al ee 6.0V 0.3A 


Positive terminal of anode supply 

Eimac 128676 
50 ohms nominal 
any phase (5:1 without damage ) 
CW/FM 


- To Heat Sink (See photograph ) 


- - Length 4.5 in.; Width 1.0 in.; Depth 1.0 in. 


0.5 pounds 
~f4 7- j- \-) | ES pounds 
Conduction 


- - .- . - Type TNC Female 


—40 to +100°C 
- 0 to 5,000 feet 


9 to 33 CPS at 0.3 inches amplitude 


300 g sawtooth for 1 millisecond 


(1) Carrier Deviation of EM4585 and EM4586 is adjustable from +3 Kc to +300 Kc with 0.2 to 1.0 
volts peak-to-peak modulating input voltage. 


(2) Modulation Bandwidth of EM4585 and EM4586 is flat within 1 db, 500 CPS to 150 Kc. 
(3) Modulation Linearity of EM4585 and EM4586: deviation from BSL less than +0.5% , +6 Kc to 


300 Ke. 


—_———$——————————————— ee EM4574, EM4585, EM4586 hint — 


RF OUTPUT 


SUPPLY 
EM 4574 


EM4585 


EM4586 


EIMAC C-BAND CW POWER OSCILLATORS 


POWER SUPPLY MUST BE PURCHASED SEPERATELY. 


, EM4586 


EM4585 


EM4574, 
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The Eimac 3KM3000LA is a three-cavity, magnetically focused, power- 
amplifier klystron designed for use at frequencies between. 375 and 585 
megacycles. This klystron will deliver a narrow-band CW output power of 
2 kilowatts with a power gain of 28 decibels. When adjusted for wide-band 
operation, the 3KM3000LA will deliver an output power of one kilowatt with 
a half-power bandwidth of 3 megacycles and a power gain of 23 decibels. 

This klystron can be pulsed or amplitude modulated with minimum 
power by utilizing its modulating anode. Effective protection against inter- 
nal arcs is provide by connecting the modulating anode to the beam supply 
through a resistor. 

All tuning is accomplished outside of the vacuum envelope by means 
of external resonant cavities which enclose the cylindrical ceramic windows 
of the klystron. This design affords a wide tuning range and permits exter- 
nal cavity loading for broadband applications. For spares or replacements, 
only the basic vacuum tube, without cavities, need be purchased. 

Eimac Klystron Amplifier Circuit Assemblies H-120 and H-205 are 
available for use with the 3KM3000LA. The H-120 Assembly is suitable for 
fixed-station service, but the H-205 Assembly is recommended for van- 
mounted or shipboard installations. Each assembly includes a klystron sup- 
porting structure, focusing coils, tuning cavities, adjustable load coupler 
and an Eimac SK-100 Air-System Socket. 


CHARACTERISTICS 
ELECTRICAL 
Pe RenVOUAIC me i eerie, ryt p er a nye ep VOUS 
Current (nominal ) = a) 6, ea - - 31 amperes 
NOmitian Cold Resistance - = - - - 0.02 ohms 
Cathode: Unipotential, Oxide Coated 
Meeca meeInC fae ey em | minutes 
Power Gain: (Narrow Band) - - - - - -. - 28decibels 
Output Power (Narrow Band) - - - - - - - 2kilowatts 
Frequency Range - - - - - - -~ = 385 to 585 megacycles 
MECHANICAL 
Operating Position i i i 
Coupling (rf): 
Input Stel Veen AY i i a ee ee a 
Output - pea) Ot oeial) st veel Se) Pe en 
Middle Cavity iondine oe = ee Poe ee a eee 
Weights: 


SKAMSQO00UA Klystron-- -- --.2-0.5- = te te 
H-120 Circuit Assembly” - . Z e . : , s : é 
H-205 Circuit Assembly ~ - ‘ - = s - : 


Cooling: Forced Air Flow Rate 
Cathode (with SK-100 Air- cu poche. BE I Ta: ee ee *5 cfm 
Output Cavity - = -  - ete Pie wee PP Fe *50 cfm 
Klystron Collector UM MPra BR ae! Pet Om Bed he A! *150 cfm 


*At sea level with 20°C inlet air temperature. 


(Effective 7-15-65) Copyright 1965 by Eitel-McCullough, Inc. Printed in U.S.A. 
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POWER-AMPLIFIER 


L-BAND KLYSTRON — 


Axis vertical, cathode up 


- Type “N” coaxial fitting 
- 1% inch, 50-ohm line 
- Type “N” coaxial fitting 


- 46 lbs. 
a le ROL 
- 600 lbs. 


Pressure Drop 
0.4 inch H20 
1.0 inch H2:O 

1.6 inches H2,O 


ae dnt 3KM3000LA 


FOCUS-COIL POWER-SUPPLY REQUIREMENTS 


ETCLOCUSEC OL may OlLARC, ammo ul =m Mees le Yo) Pe) te el See ee () (OO 5 Volts 
CUTTer Ge) ie ie onal eecka Hk) a) rene se oul (ito min] ED 5 amperes 
Each of Two Body Coils: 
MOltA 9eSh Murase eae he eae ar wie, ts ass ci 2 eee (1617 VOLES 
Current ie ae an) = 8 = ye ee 0-0 a ee aanieres 
Collector-Coil Voltagess-n t-) -suae c. - ur) Bins; 0 - ome ©. 08 ee ONO EES) EEEVOICE 
Collector-ColGurtentees i- 30a) ee is ee ee (iT ae aes amperes 


MAXIMUM RATINGS 


BRAMEVOUTAGH MPULSE,OPERATION) 05 = = -) en ate 20 KILOVOLTS (dc) 
BEAMAV OETAGECCWEOPERATION))) «~tee-5 ice te) 0 pereuns 9 KILOVOLTS (dc) 
PEAKS BG EAMSCUR REIN -aemece ste Rea cghe- ) me eres 2.8 AMPERES 

BEAM CURRENT (CW OPERATION) - - - - - - - 750 MILLIAMPERES (dc) 
BODYSCURRENT: CGW.OPERATION ): -.— 2) oeanvene§ eeeen a me 75 MILLIAMPERES (dc) 
FOCUS-ELECTRODE VOLTAGE ~- - - «©  -) - =. = —500 VOLTS (dc) 
COELECTOR= DISSIPATION tet) - tee yr Be ere 3 KILOWATTS 


TYPICAL OPERATION 


NARROW-BAND PULSE AMPLIFIER, 400-450 MEGACYCLES, 
0.06 DUTY, MODULATING ANODE PULSED 


Peak Output Power. >") -s 52) Acai es Oe eee eee, ee eT OOS lilowntts 
Peak Driving: Poweriiey.-")0i-\0— ici) Pe ee Sm: |e een Om watts 
PeaksPower;Galnuars= 2s he gow co) Wat oe ot i cia) en eee eee (Oh 
BeamVioltagey-. ir 5 s= by ce¥ as) =! hel oe eles oe eee 1 Sou kilovoltssdG 
Peak Beam Currents | @-aisei-cing-8 rsa ie Rem ac St en eae 1.74 amperes 
Peak Beam Input)Power\ 9) =) 9009) ee GO itlowatts 
Peak: Beam,PowerEticiencyig) =) 90-9) b-> ies wet ee ehh 2 =i 8a ae a DETCeNt 
Peak Body Current =p ei eee e-em are] OO Maer arn Peres 
Peak: CollectomGurrent:2yy 7-9) = be o 0 =) On ems 6 at -gs 1.64 amperes 
Peak Modulating-Anode Voltage hoy We en ee - 15 _ kilovolts 
Focus-Electrode Voltagetani-, Mi-) f=.) -) =") 2 ee eee eo 0 volts 
Focus-Coil Currents: 

BrefOcusc irs Mika" ae) do) Die dye tal uae tle ab oti) ea 1.0 ampere 

FirstBody cme = gj-coa ce wie nus) tote Bete tages 2 (oat ees 2.7 amperes 

Second Body .- SG Rey nis y= Unt = Rg he kere 2.7 amperes 


Collectors ia paceiip no te) es Te | ong bat) ot oe 1.5 amperes 


3KM3000LA fend} = 


TYPICAL OPERATION — CW AMPLIFIER 


Narrow Band Wide Band 


Frequency a 520 520 400 megacycles 
Ourpur,.Poweri- -'  - 0.9 2.3 1 kilowatts 
Driving Power shies 1 2 3. ~watts 
Power Gain - - - 29.5 30 25.2 db 
Beam Voltage- - - 6 9 7.5 kilovolts dc 
Beam Current- - - 370 590 475 milliamperes dc 
Beam Power Efficiency - 40.5 43.4 28 percent 
Body Current- - - 25 40 18 milliamperes dc 
Middle Cavity Loading - 0 0 22 += watts 
3db Bandwidth - - 0.6 0.8 3.5 megacycles 
Focus-Electrode Voltage —200 —200 —100 _ volts 
Focus-Coil Currents: 
Prefocus- - - 0.65 0.7 0.7 ampere 
First Body - - 2.0 2.0 2.0 amperes 
Second Body -_ - 1.1 1.6 1.5 amperes 
Collector - - - 1.0 1.0 1.0 ampere 


For additional information or information regarding a specific application, write to Eitel-McCullough, 


Inc., San Carlos, Calfornia. 
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DESCRIPTION 
SK-1OO SOCKET 
SKMS8000LA KLYSTRON 
| 116012 — [MC-201 PRE-FOCUS COIL 


| 77277 |RE-411 INPUT TUNING BOX 


= Mis MC-294B0DY COIL ASSY 
UAT VSs PREFOCOS CONTROW 
| 4/7467 -_ |RF-444 OUTPUT TUNING BOX 
| ¢2/4/2 ~- {|LC-3813A OUTPUT LOAD COUPLE 


\2120\ |[MQ@2S5coLectorcoi. | 1 | 
\27212 _[MF-\64 MAGNETIC FRAME I | 


/)5454 SK-\I\ MOD. ANODE CONNECTOR | | 


a) 


TOP VIEW 
SCALE 4 


BOOSSSEH 
sGaQecial 


Ni ig 


720253 |HT-\00 WRENCH et] 
(2600 3NTLARGE NAMEPLATE RS) 
2714 MoD J MOD [COL CENTERING Paty Ja | 


Y ae 
4 |__@ ITEM NOT SHOWN ON DRAWING, 


< 
a! NOTE. 
-l¢ |, TUNERS MAY BE ABQVE OR BELOW CENTERLINE 


~ EXCEPT IN OUTPUT CAVITY WHERE PLA 

; ONLY IS TO BE ROTATED 180° TO OBTAIn 
| 

| 

| 

| 

1 
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DESIRED TUNER LOCATION. 


1154 (REF) 


|\MOUNTING DETAIL 


00. ANODE CONNECTOR 


2 7g (REF) = 
~ = 10tg (REE) i as: 
oe orca y 191g 73 


De -———_—_______________ sR ‘ner) —— 
~— 7 OIA. HOLES Rey 
FOR MOUNTING 25g re 


(4) REQD 
o) 21 § (REF), = ee pert 
$$ nee £0 (REF) — —— --— -- — 
St ap aeons ee - + — 


H-205 KLYSTRON AMPLIFIER CIRCUIT ASSEMBLY 


3KM3000LA 
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The Eimac 4KM150LA is a four-cavity, magnetically focused, 
power-amplifier klystron designed for use at frequencies from 470 
to 610 megacycles. Intended primarily for television visual ser- 
vice, it is also Suitable for aural TV, or for tropospheric-scatter 
communications service. 


In television visual service, the 4KM150LA will provide more 
than 50 kilowatts of peak synchronizing power, witha power gain of 
30 decibels, and 1 db bandwidth of 8 megacycles. Random AM noise 
is more than 60 db below black level. 


The electron gun of this klystron utilizes a semi-confined flow 
field which minimizes focusing adjustments and produces a very 
stable beam. The cathode loading of only 150 milliamperes per 
square centimeter, at a beam voltage of 22 kilovolts, is conser- 
vative in the interest of long life. Effective protection from inter- 
nal arcs is provided by the Eimac Modulating Anode. 


All tuning is accomplished outside of the vacuum envelope by 
means of external resonant cavities which enclose the cylindrical 
ceramic windows of the klystron. Load couplers are provided to 
permit external loading of these cavities for extreme wideband 
operation. 


The 4KM150LA incorporates a built-in vacuum pump in the form 
of a titanium getter. This getter should be energized whenever 
heater power is applied. Its normal operating voltage is 3.7 volts 
at approximately 20 amperes. 


Eimac Klystron Amplifier Circuit Assembly H-163 has been designed 
for use with the 4KM150LA to cover the specified frequency range. 
This assembly includes a klystron supporting structure, focusing 
electromagnet, tuning cavities, and adjustable load couplers for 
each cavity. 


CHARACTERISTICS 


ELECTRICAL 

Pea te me OaV OLAS Cart ale Cement eeneet. « 26.0 volts 
DCSCuUlT Chita). wees aaa ar tee sits Cake ates 11.5 amperes 
MaximuUnY SLarting Gurren. isigersis sein « 23 amperes 

Cathode: EMA, Unipotential 
Healing el ime” teeta oe eee ese. 5 minutes 

Peer A CeVOltAC Ge 70%) take ast aie wera veo ay, volts 
ACOGUPT ENC ak tea ens met eek oot a Ae a, | 20 amperes 


(Effective 9-15-65) Copyright 1962 by Varian Associates Printed in U.S.A. 
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ELECTRICAL (continued): 


Power Gain: Television Visual Service. ........ 30 decibels 
Output Power: Televisions Visual merviCG ess. ote eltene 50 kilowatts 
Frequency Range (H-163 Assembly)........-. 470 to610 megacycles 
MECHANICAL 
Operating Position.ns. .\.0i. pos) o)6) see Pee Shas Axis vertical, cathode up 
RF Coupling: 
isieh Story ete CRETE ee ea ner Pak oo Meck ft og Type ‘‘N’’? coaxial fitting 
@ibinelt(es, aly aE hic WF ce as So ate ne oO eae 3-1/8 inch, 50-ohm line 
Input and 2nd Cavity Loading. ......-..-.-+-..--, Type ‘‘N’? coaxial fitting 
SrdiGavity Loading. - Sci uielt -atteemen nee es geor ae aes 1-5/8 inch, 50-ohm line 
Approximate Weights: 
Kiystron Only. eee sent. em nme: on ea 119 pounds 
H-163 RE-CircuitvAssembly 2427.20 mem > cama me 1800 pounds 
Cooling: Water and Forced Air 
Flow Rate Pressure Drop 
Cathode hase Ai Gaaeiedes. Pewee aretha EPs is mavens FS cfm ee enn 
Cavity cinta <r ea: rca oe ere ns * 50 cfm TBS 
Klystron Body and Electromagnet in Series .. 2gpm 45 psi 
Klystron:@ollectonmrga me: ceten ee ete ener 45 gpm 35 psi 
ELECTROMAGNET POWER-SUPPLY REQUIREMENTS 
VOM S Ceres kerr Po ceneeeee n>! eine ies treme mami 0 to 250 volts 
Gurrente a eee oc icckepten. « 1s coh sleet eed iene 0to 15 amperes 
MAXIMUM RATINGS 
DCP BEAM VOLTAGE. 92) )o5e) ie stata) Une nse ceo ee 23 KILOVOLTS 
DCABEANMEGURREN THe. ree caro clk s Me ioe ote met edt <i nomn 130) AMPERES 
DCeBHODYICURREN Taine sce os oe he kos te ee ene mn Oe oes ed 150 MILLIAMPERES 
GOILBEGTOR' DISSIPATION oso) 2) cites facie em ie ete 150 KILOWATTS 
INLET! WATER PRESSURE]... freee be ee eee 100 PSI 


TYPICAL OPERATION 
TV Visual Amplifier 


ET COUCNC Vee ue at yeaies ue ad) epreiter oa lev s) <e surraeene 550 megacycles 
OutpULEPOWED 2-2... -ti- rab tulte a tint eee oat ee a 55 (peak sync) kilowatts 
Driving*PoWwer..) 21. 4 ARIE ea ci a, ke AUS iter {Aha watts 
Power Gain Re hehe se ego hive cet ce eres 34.4 * ie decibels 
D@z Beam) Voltaveiig | 03 ie: ates cnn earns 22 kilovolts 
DGsBeamiCurrents oo. eet oe eee 6.3 amperes 
Beam Power Efficiency, 4). .05.-,5) 5 «+ se aeeme 39.5 (peak sync) percent 
Li dbi Bandwidth ime. | foe eae. ol te, 2 gee ee 8 megacycles 
Flectromagnet Current... . 2 00...» « <6 a ae . 10 amperes 


* Required only if ambient air temperature exceeds 25° C. 
For additional information or for information regarding a specific application, write 


to Eitel-McCullough, Inc., 301 Industrial Way, San Carlos, California. 
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The Eimac 4KM50,000LA5 is a four-cavity, magnetically focused, 
power-amplifier klystron designed for use at frequencies between 400 and 
610 megacycles. This klystron will deliver a narrow-band CW output power 
of 10 kilowatts with a minimum power gain of 50 decibels. When adjusted 
for wideband operation the 4KM50,000LA5 will deliver an output power of 
10 kilowatts with a half-power bandwidth of 3 megacycles and a power gain 
of 40 decibels. 


The 4KM50,000LA5 employs the Eimac Modulating Anode which pro- 
vides an effective means of protecting the tube from internal arcs. 


All tuning is accomplished outside of the vacuum envelope by means 
of external resonant cavities which enclose the cylindrical ceramic windows 
of the klystron. This design affords a wide tuning range and permits exter- 
nal cavity loading for broadband applications. For spares or replacements, 
only the basic vacuum tube, without cavities, need be purchased. 


Eimac Klystron Amplifier Circuit Assembly H-206 has been designed 
for use with the 4KM50,000LA5 to cover the specified frequency range. 
This assembly includes a klystron supporting structure, focusing coils, tun- 
ing cavities, adjustable load couplers for the cavities and an Eimac SK-110 
Air System Socket. The H-206 Circuit Assembly is suitable for use in either 
fixed station, van mounted or shipboard installations. 


CHARACTERISTICS 
ELECTRICAL 
Heater: Voltage - - - - - - - - 7.5(+5% ) volts 
Current (nominal) - - - ‘= - -  - 20 amperes 

Cathode: EMA, Unipotential 

Heating Time - - - - - - = - Sminutes 
Getter (Operating): 

VOltapoee tne Soro rei aden te BES ia ae 2.0 volts 

CUrcenitnecny Ooo crs ayer bs nee re 36.0 amperes 
Power Gain: (Narrow Band) - - - - -  -~ - 50 decibels 
Output Power- - - - - - - - - - = 10 kilowatts 
Frequency Range (H-206 Assembly) - - - 400 to 610 megacycles 


(Effective 7-15-65) Copyright 1965 by Eitel-McCullough, Inc. Printed in U.S.A. 


4KM50,000LA5 


POWER-AMPLIFIER 
L-BAND KLYSTRON 


oat ah 4KM50,000LA5 


MECHANICAL 
Operating Position cyt a ete veigme So Teiess nr hebameagMerA RISeVertGd aca OdeEia 
Coupling (rf): 
Input ee ey REED Mie es Mn ia ek ites oe ieee eas! o- - enee V DOM NMeCOdX Lain CULIAD 
QutCpU CH= ses eee ee me ee ee eS erin oU-Ol wie 
Input, 2nd and ard Gant fiwati tn me im gay wie ea eg eerce LY Pet Ne COAXI a en Latins 
Weights: 
AKM50,000LAD iM lystron: =“ sker == eo ee 74 lbs 
H-206 CircuitAssembly -  --9" = <=) = = =i =) = === 5 0t- Se evans 
Cooling: Water and Forced Air Flow Rate Pressure Drop 
Cathode (with SK-110 Air- System Socket) De 7 SS eto Sic eee iticle Om 
Output Cavity Taye SER and io a Se = DU iCiMm 1.5 inches H2O 
Klystron Body (5 anirecibe sections, in series}, - 93) = == 1 gpm 28 psi 
Klystron Collector ee ee mee! 25 gpm 28 psi 
FOCUS-COIL POWER-SUPPLY REQUIREMENTS 
Prefocus Coil: Voltage =p) oe ee LOL volts 
Current:-" “=, \68= a fee Se en enn ee ee 10 a meal pe tes 
Three Body Coils and Collector Coil in Series: 
Voltage =. <>: 2 a=; ee ee ee LO 500 volts 
Cutrent!. 3) 52. SG Riegel ene 0 (Oem hove Dole” 
MAXIMUM RATINGS 
BEAMECURREN [et de 0) tg tee tit et Oe tn ed ae ea 20 KILOVOLTS 
BEAM VOLTAGE (dc) fer Sy wk, SE ey pitt we eet ie ae 2.5 AMPERES 
BODY CURRENT (dc) mi get, Bee SE ore eee 100 MILLIAMPERES 
GE ERC CURRENT (ac) taupe ere -=90 ce 0 50 AMPERES 
FOGUS-ELECTRODE VOLTAGE =-)" =) 2 = ee ee — OU VOLTS 
COLLECTORADISSIPA TION oe a a ee 50 KILOWATTS 
INLETSWALER=PRESSURE@ © = = 5 en 5 70 PSIG 
TYPICAL OPERATION 
Narrow Band Wide Band 
Frequency = orias-@ ewe a an ae 400 610 456 megacycles 
Outputs Power <2 | A059 a ee ie Fea L220) 11.0 kilowatts 
Driving Power Pa ee he ne oe Sy 0.05 0.05 0.5 watt 
Power Gain? ve 9 bert nes Te mig, 54 53.8 43.8 decibels 
BeamavVoliace = =o 2 = a eee 17 aN 17 kilovolts dc 
Beam Current== -9 6 ie as ee 1.8 1.8 2.04 amperes dc 
Beam Power Efficiency- - - - - - - 42.8 39.2 32.5 percent 
Body.Currents- ee) tos) eo ns 90 80 75 milliamperes dc 
Input Cavity Loading =  -- - = = == 0 0) 0.4 watt 
Second Cavity Loading- - - - - - - 0 0 13 ~=— watts 
Penultimate Cavity Loading di gee ee 0 0 200 + watts 
Bandwidth (3db) = =~ = = #= =) = = 0.3 0.5 3.5 megacycles 
Focus-Electrode Voltage - - - - - - —201 —211 #—100 volts 


Focus-Coil Currents ( H-206 SS 
Prefocus Coil- -— - 


1 0.97 1.3. amperes 
Three Body Coils and Dallectar Coil in Series aay 


2.0 2.6 amperes 


*At sea level with 20°C inlet air temperature. 


For additional information or information regarding a specific application, write to Eitel-McCullough, 
Inc., San Carlos, Calfornia. 
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The Eimac 5K50CB power-amplifier klystron operates at frequencies 
from 4.4-5.0 kilomegacycles with a rated output power of 10 kilowatts and 
a minimum gain of 60 decibels. This klystron is intended primarily for use 
in tropospheric scatter communications systems. 


A confined flow configuration is used in the electron gun of the 5K50CB 
to minimize focusing adjustments and to provide a thoroughly stable beam. 


This electron gun is completely enclosed in a metal shield with integral 
shielded connecting leads to reduce the high voltage hazard to a minimum. 


The small size and light weight of the 5K50CB make it suitable, where 
necessary, for mounting on the antenna structure of the system in which it 
is used. 


Five integral cavities are used in the 5K50CB. Both input and output 
couplings are fixed. Unusual stability, for this power and frequency, is 
achieved through the use of improved body cooling. 


The 5K50CB incorporates a built-in vacuum pump in the form of a 
titanium getter which should be energized whenever heater power is applied. 


A focusing electromagnet and klystron supporting structure, Catalog 
Number H-175, has been designed for use with the 5K5OCB. 


CHARACTERISTICS 
ELECTRICAL 


Heaters Voltage. - =)" Wa Pear 4. riiele nb ie ee - 
Gurrent)) 1) aia Pee Se a Pee nk ee Pe sald |e 


Cathode: Impregnated, Unipotential 
Heatigelimes a) teat - | | Pah ss ee ee) 


Getremmvoltage, i) =) be Poe ie - NO eRe TE ee 
Gitrentse-) > c4' e4 eae eee ee 


Pawer Gain meens | bo Fe fe oi) Ta Blab ais ge bn M 
SU TDUMPOWET nF oes doe |) RRP em Be 
Meetereance:-1 = (a0 “athe ey ee ge 


Piase scusitevite tojpeam woltage = = = bea ef 


(Revised 7-15-65) © Copyright 1964 by Varian Associates 


Tentative Data 


SKS0CB 


10 KW CW 
POWER AMPLIFIER 
C-BAND KLYSTRON 


10 volts 
3.0 amperes 


5 minutes 


4.0 volts 
25 amperes 


60 decibels 
10 kilowatts 
4.4-5.0 kilomegacycles 
0.06 degrees/volt 


pe Bass 
St Dstiunt \ 


— bn 5K50CB 


PHOTOCELL COWMECTION 
BYE CONNECTOR 
LG -53BESfS 


9,5202,260 —__ == 


OTIPAT FLANGE ATATES 
WITH CG-/4AGA/E. TAPPED 
FOR *#/0-ZLENF-ZAx 1/42 
BOLTS 


5K50CB 


BODY COBLAA/T L4/ 


VAIPERIAL FLEX -/TTING 
NCCT 6/-FL, SLEEVE 


O-EL¢ OD Ca 
ELEGOW, (HAMSEN 
7AK-8/-K/1 QOAEK 


CONKM, FVTTING 
OPTIONAL) 


GETTER CONNECTIOV 


BO?RY COKhANT OUT 


14 DIA. PAAX 
DQTIOWAL /AOVNITING 1] 
SEE KALECTOR — 
€S00L LIC SALE. Xx COWMELTION cine 
32.250 j 
#032 EYEBAXLT +e 4D. ums 2 /874,/25 47 CETLS/25- 
2 REQ’ 
a i ek ak 6S5%E a ja 7 500t./25 
+. AE KE OK. WSELOO 
page G 2HK-B2-ke ® @ sos/t/2. USHtO/O 
WELWVO 


AMPAEKN/OL FITTING 
APIS WHOZAVU/S 


2ZAC0OL.2GO 
4Q000L.2490 ————— 


SCLLECTOR bd. TER 
FLTITING | 118 EAE -2A LAPT) CON MECTIONW/ 


ooo Z CONNECTS 
(CQ@HEK EONN, FITTING 1753 
OFT 1OM4L., HANS EM 4 


FHK Gk-K26) 


SS 


QAIONAL cole 
MOUNTING 
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dies ATA Ss AMX 


5K50CB KLYSTRON AND H-175 


PAPERS AL PLEX FITTING 
MCT 6/-F-L EF SLEEVE 


60--L FOR 74 2D. 
FLOIN CG. (PAAM SIEM 


SAIK-B1- KVL GOVE 


FITTING 
OT NON AL. 


MIEATEK COMMELTION 


ATER {CATH OAE 
CWNECTIAY 


ELECTROMAGNET 


— dnt 5K50CB 


MECHANICAL 
Operating Position - = = = = = 2 = = =  - Axis Vertical, Cathode Down 
Outputrf Coupling - - - - - - + - - - - -  - RG49/U Waveguide 
Input xt) Coupling’ = 99 =) =) eis mae bee on eee del eee TNC 
Dimensions: Klystron only- - - - - - - - - - - = 6 x 7 x 26¥% inches 
Electromagnet: 
Heientie- eee =) oe ee ee = 18.5 inches 
Width = <= b= «set = be ee ee .0 1nGHes 
Depthap= = bane es) k=) ee ea oe ee 20 inches 
Weight: Kivstron only =) - petprete ie as a ee = 30 Ibs 
Electromagnet me | Panera et anata San aie emcee asa ee ee 270 lbs 
Cooling: 52.5/47.5 Solution, Ethylene Glycol and Water Flow Rate Pressure Drop 
Body ee Beek RR a ets i aiyasien 50 psi 
Collector =P 6 in eee TR Pm mh) mA et eee me oe 9 gpm 50 psi 
Electromagnet Le ee Ce a ep ee 2 gpm 50 psi 
ELECTROMAGNET POWER-SUPPLY REQUIREMENTS 
Voltage (= 4st-werkpee etliny ta- oe Oe gee a ree” ak eee een] VORVOI(G 
Current «. 0S) eRe Sen a ee Po) eee Onaneres 
MAXIMUM RATINGS 
DG’ BEAM VOLTAGE. = 720) 2 g-5) whe ee 17.5 KILOVOLTS 
DC BEAM 'CURRENT = f- \e> "ges es 5 = Se 2.5 AMPERES 
DC BEAM INPUT POWER- - - - - - - - - = - 50 KILOWATTS 
DC BODY CURRENT (withrf drive) - - - - - - - - 80 MILLIAMPERES 
COLLECTOR DISSIPATION - - - - - - - - - - 50 KILOWATTS 
INLET WATER‘PRESSURE” ©2> --a= 9 °-) =) |- See eee 120 PSI 
OUTLET WATER TEMPERATURE- - - - - - - = - 80 DEGREES C 
LOAD VSWRi= = is) gle. f=) Rens 2B - eete ee 2 Aca) 
TYPICAL OPERATION — TUNED FOR HIGH EFFICIENCY 
Frequency ee ee te ee eee ee Chie) eee al i aa 4700 megacycles 
Output:Power-) = = f= 2 “Weuee=” (9) 0-9 Jee lee 10 kilowatts 
Driving Power Se ee Oe oe ee Ee 10 milliwatts 
Power Gain: =) == j-5 ee) [aye Ba ue) f- red e ee 2. 60 decibels 
DC’ Beam Voltage = "c.f +) aie =) =i Be Eee eee eae 15 kilovolts 
DC; Beam ‘Current =. =). N-" 2. $2 Fs) ss = ee ee ee 2.0 amperes 
Beam: Power Efficiency- (-  -- . (= Se ee 33 percent 
DC Body, Current; - © =) (=) 0) 6 Fever te eee 40 milliamperes 
ojdb Bandwidth) =) = \=\ ey Je =a 15 megacycles 
Blectromagnet Current i=* =). eseeln inl tele hee eee 9.5 amperes 


For additional information or information regarding a specific application, write 
to Eimac Division, Varian Associates, 301 Industrial Way, San Carlos, California 


EIMAC 


A Division of Varian Associates 
SAI MAR Outset GTA 1 ln ketch a 


The Eimac 4K3SK is an air cooled, permanent magnet 
focused, power amplifier klystron designed to operate at 
frequencies from 2400 to 2700 megacycles. It will deliver a 
minimum output power of 1 kilowatt with a minimum power 
gain of 40 decibels. The 4K3SK is intended for use in appli- 
cations where light weight and compactness are essential. 


FEATURES 
FREQUENCY - - = = = = = = 2400-2700 Mc 
MINIMUM OUTPUT POWER - - - - 1 kW 
MINIMUM POWER GAIN - - - - - 40 db 
HALF POWER BANDWIDTH - - - - 10 Mc 
PERMANENT MAGNET FOCUSING 
9g FOUR INTEGRAL CAVITIES 


LOW NOISE LEVEL 

FIXED INPUT AND OUTPUT COUPLING 
PROVISION FOR SECOND CAVITY LOADING 

TWO LIFTING HANDLES FOR EASE OF HANDLING 
INSTANT FAULT RECYCLING 


CHARACTERISTICS 
ELECTRICAL 


Cathode: Impregnated, Unipotential 


Starting Time - - - = = fe ee ee ee Re le 3 minutes 
Heater: Voltage - = = - = = = = = = f= = ke f= Fe fe 6 volts 
Current ed tele ce ad Cig Co ad ll ort al CE SS amperes 
MECHANICAL 
Operating Position (preferred) - - - = = = - = = = = Vertical, cathode down 
Tuner Starting Torque (maximum) - - - - - - = - - = = = 12 inch pounds 
Tuner Stop Torque (maximum) - - - - - - - - = - - = = 25 inch pounds 
Cooling: Forced Air (20°C at sea level) 
Collector Flow - = = = ee ee ee ee he he = 6200 cfm 
Collector’; Pressure UroD Gowan em ye oe 0 = ee 1675 inches aa 
Body and Cathode seals require cooling only 
9 at higher temperatures or lower pressures. 


(Effective 7-15-65) © Copyright 1962, 1964 by Varian Associates 
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MECHANICAL (continued) 


Maximum Dimensions: 


Length Si io he i a oc oe ee 18.4 inches 

Width - - = = = ee ee ee RR RR 13.25 inches 

Depth - - - = = = ee ee RR eK 14 inches 

Input Coupling (rf) - - = = = = = = = = = = = = 6 =) 6«UG-21 D/U Connector 
second Cavity Loading - - - - - - - - = = = = = = UG-21 D/U Connector 
Output Coupling (rf) - - ls wlembead tele etrty oy te WES We inch, 50-ohm coaxial 
Weight (Klystron and Magnet) - - = = = ee eee 85 pounds 

MAXIMUM RATINGS 

BEAM: VOL; TAGE® (dc) tai c= se ee am em) Pe emi ie 7 KILOVOLTS 
BEAM GURRENT adc). 3 bear ie oie en BP a aca = 0.6 AMPERE 
BEAM INPUT) POWER (dc) - = =<) )- 6 =) - = = = = = - = 4 KILOWATTS 
COLLECTOR DISSIPATION = ign ear 7 a) ere 4 KILOWATTS 
CATHODE SEAL TEMPERATURE reat ent | Fe MRM cai Gee ha 150 DEGREES C 


LOAD VSWR® (<2). = (920 a BE oy me ae 2:1 


TYPICAL OPERATION - TUNED FOR MAXIMUM EFFICIENCY 


Frequency) (9 =) a —) ee AOE 2550 2700 megacycles é 
Output Power - - - - - - = - = = = = 1.08 1.08 1.08 kilowatts 
Driving Power - - - = = = = = = = = 44 60 60 milliwatts 
Gain - - - - = = = = = = = 43,8 42.5 42.5 decibels 
Second Cavity Loading - - - = = = = = = 1 1 ro watt 
Beam Voltage - - - - - = = = = = - = 6.5 6.5 6.5 kilovolts dc 
Beam Current - =) “- = 3/5 = im (-) - - %0.58 0.58 0.58 ampere dc 
3 db Bandwidth - - - = = = = = = = = 10 L2 15 megacycles 


For additional information or information regarding a specific application, write 
to Eimac Division, Varian Associates, 301 Industrial Way, San Carlos, California 


EIMAC 


EM1320 


MAGNETICALLY SHIELDED 
VOLTAGE TUNABLE 
MAGNETRON 


1000 - 2000 Mc 
100 mw 


DESCRIPTION 

The EM1320 Voltage Tunable Magnetron Oscillator delivers at least 
100 mw over the frequency range of 1000-2000 mc. This miniature magnet- 
ically shielded oscillator is ideally suited for applications requiring compact 
lightweight packaging. Its unique magnetic circuit results in negligible 
external magnetic field and permits the tube to contact other ferromagnetic 
materials with no degradation in performance. 


FEATURES 
e Magnetically Shielded e Small Size 
e Light Weight e Flat Power Output 
e Linear Voltage Tuning e Rugged 
TYPICAL PERFORMANCE 
ELECTRICAL 


requicnicy mt aneer=- eix-, ) si, -) yb = Sw <a vate ee La tin? nig > 
ATIOCerY OILACG pt hs tein, eg =e) iy ee ee ia 
Wathode @urrent i. i gel the ey ee Se 
iypical Power Output.=) = 0 == ee 
Anode FM Sensitivity - - - - - - - - - - - 
Injection Anode Voltage - - - - - - - - = - 
Injection Anode Current - - - - - - - - - - 
Heater Voltage (AC or DC) - - = - - = - = = 
Heater Current'CAC or. DC)i = = fe ee ee 
Toad Impedance (=~ j= 9=) 09 3 et ee a 
aCe Vii ie ea re a Shiny ete te bre ec ake 
Powersy aviation: Wott Seep a2 eine ee) <2 po yes 


MECHANICAL 
Operating Position- - - - oe ee a ert Ties 
Got e oaek es Beapeieie a, co 8 2) ea ot fe 
Piectrical Connectiong- =") 1-6 - 4s ein) Se 
REvOurput, Coupling eaves) on a rie hte eis i 
Weloh tiene Baa ltc, Monge ae a, i RPA eel ciel) nm 


MAXIMUM RATINGS* 
AnedetVoltage 9) in 4 ie Saher eens le 
@athods: Current or x- ona jak ee) nies cee hes J Se 
Injection Anode Voltage - - - - - - - - - = 
Injection Anode Current) =) 9 ~ -- 9 =) = = = = = “= 
PRRs. oo arate Bie Katy a ne Ghar Seo AE are 


*Damage to the tube may occur if maximum ratings are exceeded. 


er epee are pam 
(Effective 12-15-65) Copyright 1965 by Varian Associates 


1000-2000 Mc 
920-1840 V 
1-6 mA 
200 mw 
1 Mc/Volt 
200 Volts 
0.0 mA 
6.3 Volts 
0.9 Amp 
50 Ohm 
1.1:1 
+1 db 


a = = Any 
- Conduction 
- Flying Leads 
- TNC Female 
- ‘a0 CL53ibs 


- 2200 Volts 
- 12 mA 

- 500 Volts 
- 1mA 
- ae 


— Katy EM1320 


NOTES: 
I 


The operating frequency is a function of the 
anode voltage; therefore any voltage ripple 
on the anode supply appears as frequency 
modulation on the RF output. 


The heater supply may be either alternating 
or direct current. If direct current is used, 
the heater connections must be connected to 
the negative terminal of the heater supply. 


Cooling—To insure optimum tube perform- 
ance, the magnet shell should be maintained 
below 70° C. 


Temperature Stability — The permanent 
magnet of the shielded VTM has been tem- 
perature stabilized to minimize frequency 
changes caused by variations in the magnet 
temperature. The temperature/frequency co- 
efficient for the shielded VTM is 0.008% of 
the operating frequency per degree centi- 


grade. A positive change in temperature will 2 Cone etiate 
a : _ FLYING LEADS 

always produce a positive change in fre Sa ENE 

quency. 


CHARACTERISTIC CURVES 
Typical Performance Values 


POWER OUTPUT - MW 


FREQUENCY - Mc 


ANODE VOLTAGE - Volts 


The Eimac 5KM50SJ power-amplifier klystron is intended primarily 
for use in the ground transmitters of satellite tracking systems. It operates 
at frequencies from 1700 to 2400 megacycles with an output power of 10 
kilowatts. This tube is a member of Eimac’s family of S-band klystrons, 
which also includes the 4KM70SJ, 4KM70SK, 5KM70SF, SOKM70SJ, 4KM- 
SOSJ and 4KM50SK. 


A large Eimac Matrix Type A cathode is used in the 5KM50SJ with 
cathode loading of less than 200 milliamperes per square centimeter. This 
light cathode loading for an S-band klystron assures long life. The electron 
gun has a confined flow configuration which minimizes focusing adjust- 
ments and produces a stable beam. The current of the focusing electro- 
magnet can be varied over a wide range without appreciably affecting rf 
output or body current. Only one electromagnet power supply is required. 


Five integral cavities are used in the 5KM50SJ. Both input and output 
couplings are fixed. The output window is a thick beryllium oxide disc 
which will withstand severe abuse. The second cavity of this klystron incor- 
porates a coupling loop to which an external load must be connected. 


The SKM50SJ incorporates a built-in vacuum pump, in the form of a 
titanium getter, which should be energized whenever heater power is 
applied. Effective protection against internal arcs is provided by the Eimac 
Modulating Anode. 


A focusing electromagnet and klystron supporting structure, Catalog 
Number H-166, has been designed for use with the 5KM50SJ. 


Kimac Water Load WL-201 is recommended for use with this klystron. 


CHARACTERISTICS 


ELECTRICAL 
Meater-aVoltage: 2-0 ee fas = - 7.0 volts 
orrentem@oy Nous! = 4 ceed Whe t0t= 9 212 amperes 
Cathode: EMA, Unipotential Heating Time - - 5 minutes 
Getter: AC Voltage (Nominal) - - - =j\h ite 4 volts 
FA COV Rc OhY ee eg oe i oie bee ao amperes 
PowerGain - - - - - - - more 45, decibels 
Output Power- - - - - «-..- sees ke LO kilowatts 
Frequency Range -" = = ‘*-“).= (=> 1700:to'2400 megacycles 
Phase Shift as a function of beam voltage - = 0.068 degrees/volt 


(Effective 7-15-65) © Copyright 1965 by Eitel-McCullough, Inc. 


Tentative Data 


KMO0S) 


S-BAND 
10 KW CW 


POWER AMPLIFIER 
KLYSTRON 


— dnet 5KM50SJ 


MECHANICAL 
Operating Position- - - - - - 2+ 5 © = 2 5 © «= = =  - |= Any 
Coupling (rf): 

Input Sept eg mea ED Sats ay Sa on ee ae ype; IN Coaxial 

Qutpute =) =) = 8 we ee ee ae ee ee UG 435A Us lanse 

Second Cavity Loading - - - - - - - - -  -  - Type N coaxial fitting 
Weight 

Klystron:onlye-" 5 - te ma es a 95 pounds 

H-166 Electromagnet - - - - - += - = = = + = § 205 pounds 
Cooling: Water and Forced Air (25° C inlet temperature at sea level) Flow Rate Pressure Drop 
(GAathOd eRe ie ra Pre om eS eB arn ee el ee eC TTY) free 
Klystron Body- - - - - - - - -* - - - - + 1.2 gpm 50 psi 
Klystron Collector- - - - - - = - “a eee = 1S opm 30 psi 
Electromagnet medre” Je 2 oS koe 8 See wee ee io 1a) erage 2 eo DIT 25 psi 
ELECTROMAGNET POWER SUPPLY REQUIREMENTS 
Woltage en =) Re en PA Rw) a oi ee cn, eee OO 1 0) volts 
Curren tise se Gee Sem pte nm im Fn me Om) amperes 
MAXIMUM RATINGS 
Beams Voltage’ Cdcis yy,” i= sate erm eee 20 kilovolts 
Beams Ctirrents(dc jay a=. > lige se OG im ee Bae eet be ae 3 amperes 
Beamsinput Power7(dc’)— U-iee v—., eae ata ee 50 kilowatts 
Body Current (dc) a ee Se ee ee 75 milliamperes 
Collector Dissipation - - - - - - - - = = - = - 50 kilowatts 
Inlet Water. Pressure (-) 4245 =) =v =e) ae oe 80 psi 
Eoad VSWReee = 8 sea envy ete PS eo cee al he eee | trl 
Coolant Outlet Temperature - - - - - - - - = = - 70 degrees C 
TYPICAL OPERATION — TUNED FOR MAXIMUM EFFICIENCY 
Frequency weet ery Me Wher RO Rost sie eh ed) ee ALY megacycles 
Output Power) = = 5 0 Fm a eA kilowatts 
Driving Power Se ee Pe es eS eS ee 0.5 watts 
Power. Gain. -50. -=00 j= pet 58 ae ie Sm Ea mg eo decibels 
Beam Voltage =) = 1 Fag) <1) 35 See en Te ee 18 kilovolts dc 
Beanr,Current'-" 4) p< 3 0etyy eS a BE a ee eet oe e/D amperes dc 
Modulating-Anode Voltage (withrespecttocathode) - - - - - - 10.3 kilovolts dc 
Body: Current =: - s-):-90-) tre a ea ae Saree 60 milliamperes dc 
3 db*Bandwidth-”- ==) °— = =. 9) = ee oe 10 megacycles 
Electromagnet Current==) -~ )- =) = 3) a = ee 15 amperes 
TYPICAL OPERATION — LINEAR AMPLIFIER (Two-Tone Conditions) 
Frequencies “=~ =" sicle = = eg ee ee UGearidca Le megacycles 
Output Power (average) - - - - - = - - = = 3.8 kilowatts 
Driving Power (each signal) - - - - - - - - - 32.5 milliwatts 
Driving Signal Separation - - - - - - - - - - 4 megacycles 
BeammVoltage.-- = = ~~ = 5. Ba ee a ee 17.8 kilovolts 
meam Current = 9 =) = yo wey a i ee 1.8 amperes 
Modulating Anode Voltage (withrespecttocathode) - - - - 10.5 kilovolts 
ldbrBandwidth + => t= ==) -sa0 > Ay eP (i) =e ee 10 megacycles 
3rd Order Intermodulation Products- - - - - - - - —28 decibels 
Output Power with Saturation Drive-  - -- - ~- = = = 11 kilowatts 


For additional information or information regarding a specific application, write to Eitel-McCullough, 
Inc., San Carlos Calfornia. 


5KM50SJ bine} i 


5KMS50SJ Sino as 


NOULSATY PSOSWHIS 


SLVO/LIFIWYVO, LIV IVE ALT 


Soy Fes > en Fe oe oe ee 
DIONLYO-YAILEHY "DAFT Ee 


eNO? af 7P/ OFF7 Yor 7a 


Spore Fos 


NWOLLDAN NOD 


FIONN Cor 


Th 


nD TIPLFI ~ 


SNOMLIFNIVOD_ FFL LFS 
O-9O MzZH 


Y'ONOCT Ber 


Tbha7 YIr7ZS 


cone 


! 
Gears | al ees! 
‘ 


‘ 
' 
ai 
Hh 
be, 


oO 
i «& 
' ' 


ALIA 
ONODSZS (je = 
‘9 g 
ATE Lal 
COW/HL 


D FEE ELM 
DP7Y SaNo7 Yr \ f LN 7OOD 
Wa? OF7— 
loa VOLS ize a 
LI7LI7O 
LINE FOOD 


\ 
\ 
\ 
dy 
aN Xe) \ 


R 
I KN} 
HIN 


N 
N 
N) YI}9 
A) Ni} 
S| | als 
\) 
N 
ns 


\}% 
SINT QTN 


N 
Q 
Se 
i 


SONNEI AL \ 


OLZ'E/| OBO 'E/ 


9 
N 
v 
K 
N 


12 & OCG 2-9? \ 1272 O29/-? 
S2/ EE AOL D a /WVOD \ SYWOLIDANOSD 
L595 CLO aT TS 


| xbey | Ay 


4VOYY | = 


"‘y Z- DN OZ -¥B 
TIEN CV IYzL VYOLD a5 


LFW! LIVNY 7ECD 


FZ -DN? O2-& 


[Pe ee Pd 
(2 ee eee £2 
a 7 BO) ol 
ae saCs. sine PO) 2 PNA 2/7 2e772 on Me 
2S «DE - 
o£0'2 | OL6°9 yO aS oan SWLLLI 
SS EO 
OEE Bae Ea NOLO FIVIVOO 
—— FONDS TAVAT OEF- x 

lo eS eee 

soeloeez[ Ter] \ LFISOS TELE GE 
[il ea a 
(2 Se eee 
| al ES ae a au 
C3 Es re ee GD) NRO ESS 
eees | oer. aa \ sense oreo 
wees | | eae] 
C7ZARZZa eal 
| OO’? | P 
| sor’ _| 
[O00 'Z | 


LEAILNO LN& 7OOCD 


AL/IV/7 X PIV OL 
DPIONFALX A VSRIN7L 
ENED PAREN DA DEAS 


5KMS50SJ 


5KMS50SJ 


LANDS VWOULDITA «99 1-H 


(o> 4O”v718 ONOT pI b 


Q3u NOT 


Qv37 831V3H H ON 


Q30N3WWO93Y 30H ‘vid 


(31V1d “SLW S,43WwOLSND) 


EO) ————0V37 300H1V)_¥31V3H ont F 
rT) _ & 
@Ss— 30 zal 


iv = 


ee ere | TWNOILdO™'G,034 S “SANG ONINAL CO!-a1 “XVW BE 
"KLIAWO ONOO3S _HIIM_O3SN 


rAl eA A Sa ee 
a eee WNOILdO"O,03H | ‘NOILVNIWYN3L 201-10 
101-4 NO Q3SN 
YOLO3NNOD 3CONV ‘GOW 6lI-nS Se TWNO11d0"G,034 | ‘NOILVNIWNAL 201-70 


72 eens | ea 
ees) ae 
Ea PST WNO1Ld0"'0,038 1 'MOLYINDSID 101-49 
eee CL 2 =On! NMOHS LON Siuvd 
L3NOVW -O4LD3 


6¢I-4W 


BE} 


Sih KA es $ 
BASS SSE me oe 


\} 
j 
“ 


(X) 
¢, 


SWVYS SIL3NDWW 


O1-—Z90¢ SW 
SNIHSNS 8 dNV19 3718Vvd 


SS -81-890IESW 
dS -8i-v20iIc¢Sw 
379V1d393Y HLIM 
Q3HSINUNS L3INOW 


\ 


9NO1,¢! WOV18 
OSONNOWS"OVST , 
¥31139‘9M7 i 


034 0v31 
y31139 “9M—7— 


ree 


YYY 
Xe 
BR 


RXY) 
OOO 
PRS 
AY 


PSS > 
RS 


8 
$8 
A 
Oy. 
D 
Se 
~ ‘aati uuuuUU jPie eee | 
Dn W31S 3SOH,& 
SD ONINdNOD LOBNNODSIO MOIND 
i; == NI §3LVM ONIMOOD AGO 
Le — (QVNOILdO) 911-DH 
LS ae 
Y 
SZPP 
XD) or 
On 
Ki 


xwwte W31S 3SOH,! ‘ONITdNOD 
¢ F LQ3NNOOSIG AOIND ‘LNO Y31LVM 
SNINOOD YOL9D3TI09 


i Z11-9H 


————————— |G 
W31iS 3SOH J 


SNINIdNOD LOANNOOSIO DINO 


LNO ¥31VM ONINI009 AGOS 
(OVNO1\1d0) 911-9H 


(991-H Ni Q30MONI LON “ALINV ID 
4O4 NMOHS) NOYNLSA1™ fSOLWHS 
yO FSOSUMS 

W3iS 3SO0H,! 

ONINIdNOD LOBNNOOSIO H9IND 

NI ¥3LYM ONITOOD YO1L937103 
(WWNOILdO) Z11-9H 


8 


W31S 3SOH 5 


~ SNIIdNOD LOBNNODSIO YOINO 
YBLVM ONIIO009 LINOVW — 04199713 


(VVNO1LdO) 911-9H—~_ 


; 


ef 


ee 


BAINO ONINOL NOILO3NNOD AGOG 


S30H Nai 330° ONN o2-? 


“f/¥ Seb On 


Z9ONV14 OYVONUVLS HLIM S3LVW 


3°@'vid $i NO 
“Tevdv .06 Sivid 3$vd Ni 
- 2¢ 


(404) SIIOH ONILNNOW ‘VIC ar 


IAN ONIM ¥ 


IVNIWE3L 401937109 


N78 12-9N F1VWW HLIM S3LVW 

(0 3I1dd NS 31 VW34) 
M79 O91-9N 3dAL NOILIANNOD 
ONIOVOD ALIAVI QNOD3 


i. 
tH 


(dal) 1 


BS $3 10H UNOd vid 2 


N78 1290 JWW HLIM S31VW 
O3ddNS JIVWI4 
| 4 ~N79 O91 ON 3dAL NOILOSNNOD INdNi 


® 


@ 


The Eimac X3002 is a three-cavity, magnetically focused, pulse 
amplifier klystron. Designed for use at frequencies between 1235 and 1365 
megacycles, this klystron will deliver a minimum peak output power of 4 
kilowatts with a power gain of at least 23 decibels during long-pulse service. 


Tuning for the X3002 is accomplished by means of external resonant 
cavities which enclose the cylindrical ceramic windows of the klystron. This 
design permits an unlimited number of tuning cycles without risk of damage 


to the vacuum seals. 


Eimac Klystron Amplifier Circuit Assembly H-147 is provided for use 
with the X3002 to cover the frequency range of 1235 to 1365 megacycles. 
This assembly includes a klystron supporting structure, focusing coils, ex- 
ternal cavities, and adjustable load couplers for the input and output cavities. 


EIMAC 


A Division of Varian Associates 


BURR a, GEARY RY TOUS HOGA ETE Oo RON A, 


CHARACTERISTICS 


ELECTRICAL 
Cathode: Unipotential 


Minimum Heating Time -_~ - . 


Heater: Voltage (+5% ) oP) we ee 
CUrrenie 1) leew ah is 


Minimum Power Gain- - - - - 
Minimum Output Power - - - - 
Mrequency. Range - i= = .- |- ) - 
Phase Shift as a Function of Beam Voltage 


MECHANICAL 
Operating Position EOE Cea Sat eae 


Coupling: (rf)s Inputs! *< "Ya pee ey elie) = 
Output orD) e WOe e 


Cooling: (20 degrees C inlet air at sea level) 
Body seve tia: we igre. | ce 
Pollector * ares a9" we fa 


X3002 Length SLANE a) ao, ein a 
POU eAMeLele f40 ee vce ale! Pn oe 
X3002 Weight Siete RELY petits Wook 1th 
H-147 Height = ESR ES ba tA otk 
Pie Vea eters ead Wadia x Hip miei hve 
H-147 Weight Net) Me eas nee ee 


(Revised 7-15 65) © Copyright 1965 by Varian Associates 


1235 to 1365 
0.0005 


5 minutes 

7.9 volts 

5.5 amperes 

23 decibels 

4 kilowatts 
megacycles 
degrees/volt 


- -  - Vertical, cathode end up 


- -  - Type “N”, Coaxial Fitting 
Se aan F ¥%x inch, 50-ohm coaxial 


Flow Rate Pressure Drop 
- - 100cfm 1.5” H2O 
- - 150 cfm 1.6” H2O 


adil $e rat a e802 teaches 
eee oe peo On fi e453 inehes 
eM eet (ioe Ger im ly cee) 2d: DOLE 
ae eo ee pony oe. 1 inenes 
Seay Vy oie Wael tS eis 
- - - +  -  - 155 pounds 


X3002 hath — 


a= hntt X3002 
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FOCUS COIL POWER SUPPLY REQUIREMENTS 


Body Coil-"-' - = + = - = - - '-. Variable to 200 volts, 3 amperes maximum 
Prefocus Coil- - - - - - - - -  ~- Variable to 25 volts, 1.5 amperes maximum 


TYPICAL OPERATION 
Pulse Amplifier 


Frequency ah eae (5) hee boty Bi te Ok UO Se ee ere Wa bee 1300 1300 megacycles 
Peak OutDuL:POWEL mics. = 9) (ke allel lise. Wile aa) Ieee mime Din 5 3.2 kilowatts 
POWCErcin ey eee mre ua ta Mente Nth sett Rouge ee 23 23 decibels 
BeavitVGllare sip pre Roae Slt et a ee ee eee te ee 13 10_ kilovolts dc 
Peaki Beam Nourrent p= * Pee a teu ther URS Tee ea aoe 1.12 0.91 amperes 
Peak Modulating Anode Voltage oF te te Gl ee Soman 5.0 4.0 kilovolts 
Focus hiectrode:Voltage 2-1 | -)y jh enti an ne Rane —50 —50_ volts 

Pulse length ST lt eee ee See re 2000 2000 microseconds 
Duty = bie tego hoe LR aan Se 0 y Gee he eA lilt we Oe fee chalet hon 3 3 percent 
Efficiency A nk bed mie ttre pk Hades all AaN CMI aleNy ‘ian BRU liebe Let RS 35 40 percent 


For additional information or information regarding a specific application, write 
to Eimac Division, Varian Associates, 301 Industrial Way, San Carlos, California 


X780 


PULSE AMPLIFIER 
L-BAND KLYSTRON 


The Eimac X780 is a pulse-amplifier klystron designed to operate at 
frequencies from 1235-1365 megacycles. This klystron will deliver a peak 
output power of 2.5 megawatts at 75 kilowatts average power, with a 
minimum saturated gain of 35 decibels. The small signal gain is in excess 
of 50 decibels. 


Four integral cavities are used in the X780. The RF input and output 
coupling circuits are of the fixed broad-band type, optimized at maximum 
power. The output window is a thick beryllium oxide disc which will with- 
stand severe abuse. The electron gun utilizes a confined flow configuration 
which results in a stable beam and non-critical focusing adjustments. 


This klystron employs the Eimac Modulating Anode which provides a 
convenient means for pulse modulating the output power without changing 
the beam voltage. Also incorporated are two built-in vacuum pumps. One 
consists of an active titanium getter. The other is an ion pump which main- 
tains a low vacuum pressure and provides for continuous monitoring of 
this pressure. 


A focusing electromagnet and klystron supporting structure, Catalog 
Number H-145, has been designed for use with the X780. 


CHARACTERISTICS 
ELECTRICAL 


Cathode: EMA, Unipotential 


z 
t 
& 


minutes 
volts 
amperes 
amperes 
volts 
amperes 
decibels 
megawatts 
kilowatts 
megacycles 


0.006 degree/volt 


Minimum Heating Time - - - - - - - =- - 10 
Heater: Voltage €=5% J) => = = = = ge Se ee 7 
Current - - - - i ae 2 Sat a a ee 90 
Maximum Starting Current- - - - - - - - - 180 
Getter: Voltage (AC nominal) - - - - - - - - = = 4 
CUTE 7 ed Oma a ee a ea at et eer 20 
Power Gain (minimum narrowband) - - - - - - - - 35 
Peak Power Output Ee ei a a i ee Seat 2.5 
Average Power Output- - - - - - - - - - = = 75 
Frequency Range - - - - - - = 5 *© - = = 1235-1365 
Phase: Beam Voltage Sensitivity .- - - 9. - - = - 
Ion Pump: 
VoltagesDGe <5 oat) malin eee Sey Sse wee rnin oie 4000 
Current (0.1 megohm limiting resistor)- - - - - - - 10 
Beam Microperveance - - - - - - - = - 2 -* = 1.5 
Electron Gun Microperveance - - - - - - - - - - 2.5 
Input VSWR (maximum) - - - - - - - - = - = Tce 
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volts 
milliamperes 


— hart X780 


MECHANICAL 
Operating Position kp tute ae tte RCE iC On a Vertical, Cathode End Down 
RF Input Coupling - - - -  -  -  -  EJA standard RS 225, Ys” rigid coaxial fitting 
RFeOutpueCoupling (=. --, 9 = a R697 We iaiee 
Approximate Weight (tube only) - - - - - - - - -  - 400 pounds 
Approximate Weight (H-145 Magnetic Circuit) - - - - -  -  - 1500 pounds 
Cooling: Oil and Water 
Cathode — Immersed in Oil Flow Rate Pressure Drop 
Collector- - - - - - - -*- - - = -  - = 60 gpm 40 psi 
Klystron Body ad en om (bee Ne GAB hie Ace is 3 gpm 25 psi 
Electromagnet ee ee ee ee 2 gpm 30 psi 
Fittings: Collector — Hansen B12 HK 
Body — Hansen B4-K26 


Electromagnet — Hansen B4-H26 
Maximum Overall Dimensions (Klystron & Electromagnet ) : 


Thength’ <9 > 255 gen Dee Bae) eer eee oe 71 inches 
Diameter eee ee eee eer A ee or 24 inches 
Electromagnet Power Supply Requirements - - - - - - - - 25 kilowatts 


MAXIMUM RATINGS 


DGIBEAM:-VOLTAGE = =o ier 29a 1) Pere ee 10) kilovolts 
PEAK. BEAM CURRENT =~) ~9 = =) “= 0) = fa7 2 = = = 56255 amperes 
PEAK MODULATING ANODE VOLTAGE - - - - - - =- - 88 kilovolts 
AVERAGE DC BODY CURRENT = = - = = = j= 35-9 150 milliamperes 
AC GETTER;-CURRENT (= <9 S20 9 =) = 8 = ae 45 amperes 
COLLECTOR DISSIPATION - - - - = = = = -- = = 250 kilowatts 
SEAL TEMPERATURES - - - - - - - - - - - - 175 degrees C 
LOAD. VSWRe= S253) =) ciey a ee 


TYPICAL OPERATION, NARROW-BAND PULSE AMPLIFIER 


Frequency aes ee eee ag Cy ee 1295 1295 megacycles 
DC; Beam Voltages=. 9-2 ==.) = 100 115 kilovolts 
Peak Modulating-Anode Voltage mek tre Rael Ged Sees 73.5 83.5 kilovolts 
Peak Beam Current, <r s- 0 ee ee e 41.8 58.6 amperes 
Average DC Body Current - - - - - - - = - 90 100 milliamperes 
Peak Output Power oI Mae Menta, died be holy Sal regs ee Mee 1.485 2.915 megawatts 
Average Output Power- - - - - - - - = - 89 75.5 kilowatts 
Peak Drive Power - - - - = = © = += = (5 0.475 0.790 kilowatts 
Bowers Gainey = G9 es a nt ee ie 35 35 decibels 
Peak Beam Power Efficiency - - - - - - - - 35.6 36.8 percent 
Pulse- Width: “2802: =e 2:8 a i) See oo ee ee >} 1 millisecond 
Pulse Repetition Rate - - - =- =». = = = «=. - 30 30  pulses/second 
DS a ee es ee oma wey mes i 0.06 0.03 percent 


For additional information regarding a specific application, 
write to Eitel-McCullough, Inc., San Carlos, California. 
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EIMAC : | | | ¥1149 


A Division of Varian Associates | _ Series 
® DA CAN R ar rouse caer rites ND. ‘ ne : KU BAND 
_ REFLEX KLYSTRON 
1.0 W Min, Output 


The Eimac X1149 series of ruggedized ceramic/metal reflex klystrons 
operates in the 12.4 to 18.0 Gc region with long life and high reliability. 
Tubes in the X1149 series deliver 1.0 W output at a voltage of only 800 V 
over a 100 Mc mechanical tuning range. External cavity tuning makes 
possible very stable operation. Wider tuning ranges can be supplied on 
special request. 


The X1149 was designed for application as a multiple parametic 
amplifier pump source where excellent frequency and power stability are 
required. It also finds application in microwave links, doppler navigators, 
and other radar equipments. 


TYPICAL PERFORMANCE 
ELECTRICAL PERFORMANCE 


Frequency - ete eer) OS Re noes 324itot1 8.0 Gc 
Mechanicall Tunable PRE Mis BEE are Ie Shetty SOSMc 
Power Gilepat Sh = - - 1.0 W (min.) KU BAND 
Electronic Tuning Range (3 db emdwiden) ot geen FOMMC 
mesonator Voltage- - -  - - - = . = 800 Vdc 

2) Peisoue Current --094- 0) =) =) =) =e = OB mA 
Repeller Voltage -_ - —50 to —400 Vdc 
Repeller Modulation Sensitivity (3 db b bandwidth) 0.6 to 0.9 Mc/V 
Heater Voltage le ia Whi ms hare sec) 6.3'2-570Vac 
Pleater OUIrenty Fp r ee etme ee LA 
Moo vier Load’) (> eriint Mee 8 =, Hs = 11594. Cmax.) 
Temperature Coefficient - - - - - - +250 Kc/°c 
Warm-up Time - - - - - - -~ = 30sec. 

MAXIMUM RATINGS 
Resonator Voltage- - - - - - - = 1000 Vdc 
Catnode Current: ("+= jo) = G4 > - 110mA 
Repeller Voltage (negative with respect to earns) —50 Vdc 
Note: Damage to the tube may occur if 
max. ratings are exceeded. 
MECHANICAL 
Electrical Connections (Type)- - - -  - Flying Leads 
Rf Output Coupling: 
Pays rlangevsize. <9 45- 4 8-). = 4-5) se = UG419/U 
(b) Waveguide size - - - - - - RG91/U 

Cooling Required — Conduction cooled thru waveguide flange* 
Net Weight - - SPM geet pt lee Antiaient cnt =n OZ: 
Shipping Weight Cae POE Ga P= Bee me ee Lib, 


ENVIRONMENTAL PERFORMANCE 
Temperature Range — Maintain body temperature below 150°C* 


g) | Alttuders— 9-9 | -) ey"- Rene pst - 100,000 ft: 
Vibration 7 On eee eh = 10 GC, 20-2000 cps 
Shock Sees se Re hy ee a Ne SAO G, 17 msec 


*See Application Notes 
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COOLING: The X1149 may be conduction cooled if the connecting waveguide flange provides an 
adequate heat-sink to maintain the tube body temperature below the maximum rating of 150°C. At 
high ambient temperatures, forced air cooling may be required to operate within this rating. For 
maximum tube life, the tube body temperature should be maintained below 100°C. Norma] operat- 
ing conditions will require convection cooling to maintain the desired body temperature. 


APPLICATION NOTES 


RESONATOR: The resonator of the X1149 is integral with the body of the klystron. For this reason 
it is often convenient to operate the resonator at chassis potential, with the repeller and cathode at 
appropriate negative potentials. 


CATHODE: The heater voltage should be maintained with +5% of the rated value of 6.3 V if vari- 
ations in performance are to be minimized and best tube life obtained. 


The heater and cathode of the X1149 are internally connected. When the resonator of this tube is 
operated at chassis potential, the heater transformer must be insulated for the cathode-to-resonator 
voltage. When operating the heater from a DC supply, the positive side of the supply must be con- 
nected to the heater-cathode lead. 


SHOCK AND VIBRATION: This klystron is specifically designed for use in applications encounter- 
ing vibration and shock extremes. This tube is capable of delivering its rated power output when 
subjected to vibration levels of 10g (20-2000 cps) or shocks of up to 40g (11 milliseconds duration). 
With a vibration level of 10g in any reference plane, the peak-to-peak FM deviation will be less than 
100 kilocycles. 


DIMENSIONS IN INCHES 
DIMENSIONAL DATA 


i2t1 TYP. LEAD LEN@TH 


-650 
1.600 


CONNECTIONS 

|. REPELLER - GREY 

2 HEATER - YELLOW 

3. CATHODE - GREEN 

4. HEATER CATHODE - WHITE 
5. GROUND- BROWN 
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The Model EM4523 cavity amplifier is a compact modular 
amplifier readily adaptable to airborne or ground support teleme- 
try and communications systems. It is an optimum combination 
of the tube configuration with the associated rf circuit. Maximum 
efficiency and rf output from a very small package are outstanding 
features offered by this amplifier. Tuning can be accomplished 
with a minimum of test equipment. 


CHARACTERISTICS 
ELECTRICAL 
Tuning Range ty eas hte CHD A LOE EOP Cee Tos amin 
PS IS ee a eee 
Power Supply Requirements: 
Patou OApe, oes =p eho el! fe biG eM ss 
OVC STL S GEMB WES) Fp, Ses ines Cis Rain basses em is aaa 7 
Ae OU ae oem ee etary cart ae No rarae a) reenter 
CUrren ty < Amiel ten en) SARS I ee oo 
Operating Characteristics: 
PCA LTIOUL Pon eh aia tetrad Parties Weise Wnaei Ave bm Nh at ob 
POMOC UTD ULMMINIM UN teat al hana) ped yn! es 
DADO ULATIGU ewe oneness i esveh raf wd) Ge) eet) spe te 
Bandwidth,“3idb points "-"" = 7 = | 
PACQUENC YM Sd Diity = sania!) See tect ad a Sheth co, fy 
| Wetere So) bee lere ebnnto sh icy SUES ae oie en ee ee tl Ce 
DGS ON at ae news ees el Sune be) raat 4 Wes 


MECHANICAL 

PEOTIOC COTS. iets tate Rem ai ee NY ok 
POON Mice ee ee tie Tt. | ye tbs Coe EO Ae 
Maximum Overall Dimensions- - - - - Ca adi acral int te 
DUAN NT Cai a clas oul pete lee! idle, ine ce illg may fap eden nm didlo 


ENVIRONMENTAL 
MOUNUN PF SurlaCesLemperatires= nl Meh a ed mele ie 


Vibration - > . F , . : if a te | : 


SSeS OS Sse te i re i ee 
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EM4523 


CAVITY AMPLIFIER 


2200-2300 Mc 
20 Watts CW 


- ae - 2200-2300 Mc 
. - - -  Eimac A126066 


ae = OOO Vv 
Sie Jeni IP.is mA 
- = 6.0 Vv 
- = 1.0 A 
- = 2.0 W 
iW = 20 W 
ath CW/FM 
= 9h ge 9) Mc 
- 20 PPM/°C 
2) b 50 ohms nominal 


- - 1.5:1 Any Constant Phase 


ey oe ea Type OSM 
- - Conduction to heat sink 
=sis = ore lool X11. 25") x eee 
Stent f eine tp mimecinuet 1.2, DOURGS 


2 it teen  — 40° to--+-85°C 
10g, 5-500 cycles, 15 minutes in 3 
mutually perpendicular planes 


- -15g for 11 milliseconds in 3 
mutually perpendicular planes 


— det EM4523 
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TYPICAL MEASURED DATA 
rf DRIVE 2 WATTS 
PLATE INPUT 800 VDC AT 125 mA 
-40 -30 -20 -10 fe) 10 20 30 40 50 60 70 80 
P POWER OUTPUT VS FREQUENCY AT 26°C 
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CAVITY AMPLIFIER 


A Division of Varian Associates 


2200-2300 Mc 
100 WATTS CW 


Tentative Data 


The Model EM4524A cavity amplifier is a compact modular amplifier 
readily adaptable to airborne or ground support telemetry and communica- 
tions systems. The Model EM4524A is an optimum combination of the tube 
configuration with the associated RF circuit. Maximum efficiency and rf 
output from a very small package are outstanding features offered by this 
amplifier. Tuning can be accomplished with a minimum of test equipment. 


CHARACTERISTICS 
ELECTRICAL 
Tuning Range wie ee Same re! uN see fo =e ll Cee WA = el 2D00-2 3500 ae 
OOM nt er er re Pe Pete ai es ey Se UN Rm ae 
Power Supply Requirements: 
ROTO aPCUM Vel Miter tte nt Oe Re ee 81000 V 
SULLLC Mt emit Teme MER Mle ste eB ge Ne Sale a as. “y, S50 mA 
@ PUMHLCTON OLAV CgmaEr eres Me he We per an Ue oh eee ey ey te 6.0 V 
Current Se GN a as eae = oes i) an a7 A 
Operating Characteristics: 
EVES ES SUDO OS 25 ods OLS caer oe okt iene a a 10 W 
Power OUD eee | aerate ec aes at. ee Mins = 100 W 
Bec AO eae een aint Taker) mi yet Lyi one cme dante oo) oS. Ly 
Bandwidth, 3db points Senn gate cor tae See ames et eT 7 Mc 
MECQUCHCVEO ADIL Veten= een ok da Baa ee ae Lee 20 PPM/°C 
LOAG.LmCOanCGs eee tiae nag o's Mey ca gee let ETE. y) Hey 50 ohms nominal 
Poad VSWR Gem in. ea ee | bee 15: TV Any. Constant-Phase 
EE WEE i 2r ala! Oe pce | rr i cS ay, mae 10 DB 
MECHANICAL 
Connectors = = - = = = + =| = =". = )-  -=QOSM Input, Type N Output 
So ae amie an Beebe = = Renin smn oh ea a te Conduct 
Reainurn Overall Dimensions) .- cee ap tim Fant =. Pee ee ely = ye, pad 12" ere 
etal y Cet a er ee eo eM) tel Nee oS Pd hare a RE AL Teg pounds 
ENVIRONMENTAL 
MOUNUnesiriace lemperatute = ~~ 40 to +1008G 
Vibration - - - - - - - + - «+ -  -  -  ~- Shall meet the requirements of 
Method 514, MIL-Standard-810, 
Class 1 through 4 and mounting 
Type A. 
Shock ee et a PPR ay om Cae ne = | == Shall meet the requirementsor 
S® Procedure 1, Method 516 of 


MIL-Standard-810. 
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8163 
34002 


HIGH-MU 
POWER TRIODE 


The Eimac 8163/3-400Z is a compact power triode intended 
to be used as a zero-bias Class-B amplifier in audio or radio-fre- 
quency applications. Operation with zero grid bias simplifies as- 
sociated circuity by eliminating the bias supply. Inaddition, ground- 
ed-grid operationis attractive since a power gain as highas twenty 
times can be obtained with the 8163/3-400Z in a cathode-driven 
Circuit. 


GENERAL CHARACTERISTICS 
ELECTRICAL 


Filament: Thoriated Tungsten 


Voltage - - - mabe 1) volts 

Current = - - 14.5 amperes 

Amplification Factor (Average) 200 

a Interelectrode Capacitances (Average): + 
i) Grid-Filament - - =i a uuf 

Grid-Plate - - - - 4,1 uuf 

Plate-Filament = = me Ui uuf 
Frequency for Maximum Ratings = =e 11 0 Mc 

MECHANICAL 

Base - = = = - = = 5 Pin Special 
Basing ~ = = = os = = See Drawing 
Mounting Position - - - = = Vertical, base down or up 
Cooling - - = - - - Radiation and forced air 
Heat-Dissipating Plate Connector - - - Supplied mounted on tube 
Recommended Socket - - - = = cao Eimac SK-410 
Recommended Chimney - - = = = Eimac SK-416 
Maximum Operating Temperatures: 

Plate Seal - - - - - - - 225¢6 

Base Seals - = - - - - 200°C 
Maximum Over-all Dimensions: 

Height = = = = = - 5.25 inches 

Piameter 5 )- = = = = = 3.57 inches 
Net Weight = - = = - - 7 ounces 


+ In Shielded Fixture 


z (Effective 7-15-65) Copyright 1961 by Eitel-McCullough, Inc. 


= hart 3-400Z 


R-F LKNEAR AMPLIFIER 
GROUNDED-GRID, CLASS-B 


MAXIMUM RATINGS 

D-C PLATE VOLTAGE 3000 MAX. VOLTS 
D-C PLATE CURRENT 0.400 MAX. AMP 
PLATE DISSIPATION 400 MAX, WATTS 
GRID DISSIPATION 20 MAX. WATTS 


TYPICAL OPERATION (Minimum Distortion 


Products) 
D-C Plate Voltage 2000 volts 
Zero-Sig D-C Plate Current* 62 ma 


Single-Tone D-C Plate Current 400 ma 
Single-Tone D-C Grid Current 148 ma 


Two-Tone D-C Plate Current 265 ma 
Two-Tone D-C Grid Current 87 ma 
Peak Envelope Useful Output 

Power 445 watts 


Resonant Load Impedance 2750 ohms 
Intermodulation Distortion 


Products - 40 db or more below PEP level 


AUDIO FREQUENCY AMPLIFIER 
OR MODULATOR, CLASS-B 


MAXIMUM RATINGS (PER TUBE) 

D-C PLATE VOLTAGE 3000 MAX. VOLTS 
D-C PLATE CURRENT 0.400 MAX. AMP 
PLATE DISSIPATION 400 MAX. WATTS 
GRID DISSIPATION 20 MAX, WATTS 


* Approximate Value 


TYPICAL OPERATION (Single-Tone 


Conditions) 
D-C Plate Voltage 3000 volts 
zero-Sig D-C Plate Current* 100 ma 
Max-Sig D-C Plate Current 333 ma 
Max-Sig D-C Grid Current 120 ma 
Driving Impedance 122 ohms 
Resonant Load Impedance 4750 ohms 
Max-Sig Driving Power 32 watts 


Peak Envelope Plate Output Power 655 watts 


TYPICAL OPERATION (Minimum Distortion 
Products at 1 KW PEP Input) 


D-C Plate Voltage 2500 volts 
zZero-Sig D-C Plate Current* 73 ma 
Single-Tone D-C Plate Current 400 ma 
Single-Tone D-C Grid Current 142 ma 
Two-Tone D-C Plate Current 274 ma 
Two-Tone D-C Grid Current 82 ma 
Peak Envelope Useful Output 

Power 560 watts 
Resonant Load Impedance 3450 ohms 


Intermodulation Distortion 
Products - 35 db or more below PEP level 


TYPICAL OPERATION (Minimum Distortion 
Products at 1500 Volts Plate Voltage) 


D-C Plate Voltage 1500 volts 
zZero-Sig D-C Plate Current* 46 ma 
Single-Tone D-C Plate Current 400 ma 
Single-Tone D-C Grid Current 163 ma 
Two-Tone D-C Plate Current 265 ma 
Two-Tone D-C Grid Current 92 ma 
Peak Envelope Useful Output 

Power 300 watts 


Resonant Load Impedance 1620 ohms 
Intermodulation Distortion 


Products - 37 db or more below PEP level 


TYPICAL OPERATION (Sinusoidal Wave, Two 
Tubes, Grid Driven) 


D-C Plate Voltage 3000 volts 
D-C Grid Voltage 0 volts 
zero-Sig D-C Plate Current* 200 ma 
Max-Sig D-C Plate Current 666 ma 
Max-Sig D-C Grid Current 240 ma 
Driving Power 26 watts 


Peak A-F Driving Voltage (pertube) 88 volts 
Load Resistance, Plate-to-Plate 9500 ohms 
Max-Sig Plate Output Power 1310 watts 


dnt 3-400Z2 — 


R-F POWER AMPLIFIER TYPICAL OPERATION 
OR OSCILLATOR, CLASS-C 


MAXIMUM RATINGS D-C Plate Voltage 3000 volts 
D-C PLATE VOLTAGE 4000 MAX. VOLTS D-C Plate Current 3337me 
D-C PLATE CURRENT 0.350 MAX. AMP D-C Grid Voltage -75 volts 
PLATE DISSIPATION 400 MAX. WATTS D-C Grid Current 130 ma 
GRID DISSIPATION 20 MAX. WATTS Peak R-F Grid Voltage 187 volts 
Grid Driving Power 25 watts 
Plate Output Power 730 watts 
PLATE-MODULATED TYPICAL OPERATION 
R-F POWER AMPLIFIER 
MAXIMUM RATINGS D-C Plate Voltage 3000 volts 
Dot rLAreE VOLTAGE 3000 MAX.-VOLTS D-C Plate Current 245 ma 
D=G PLATE CURRENT 0.275 MAX, AMP D-C Grid Voltage -90 volts 
PLATE DISSIPATION 270 MAX. WATTS D-C Grid Current 100 ma 
GRID DISSIPATION 20 MAX. WATTS Peak R-F Grid Voltage 185 volts 
Grid Driving Power 18 watts 
Plate Output Power 550 watts 


NOTE: In most cases, "TYPICAL OPERATION" data are obtained by calculation from 
published characteristic curves and confirmed by direct tests. No allowance for 
circuit losses, either input or output, has been made. Exceptions are distinguished 


by a listing of "Useful" output power as opposed to "Plate" output power. Values 
appearing in these groups have been obtained from existing equipment(s) and the 
output power is that measured at the load. 


APPLICATION 


Mounting -- The 3-400Z must be operated vertically, base up or base down. A flexible 
connecting strap should be provided between the heat dissipating plate connector and the 
external plate circuit. The tube must be protected fromm severe vibration and shock. 


Cooling --Forced-air cooling is required to maintain the base seals ata temperature below 
200°C, andthe plate sealat a temperature below 225°C. When using the Eimac SK- 410 Air- 
System Socketand SK-416 Chimney, a minimum airflow rate of 13 cubic feet per minuteat a 
static pressure of approximately 0.13 inch of water at sea level is required to provide ad- 
equate cooling at an inlet air temperature of 55°C. At higher inlet air temperatures, high- 
er altitudes, or at frequencies above 30 Mc, the air flow rate must be increased to give 
equivalent cooling. Cooling air must be supplied to the tube even when the filament alone 
is on during standby periods. 


When a socket other than the SK-410is used, provisions must be made for equivalent 
cooling of the base, the envelope, and the plate lead. In all cases, air flow rates in 
excess of the minimum requirements will prolong tube life. 


det 3-400Z — 


Class-C Operation -- Although specifically designed for class-B service, the 3-400Z may 
be operated as a class-C power amplifier or oscillator or as a plate-modulated radio-fre- 
quency power amplifier. The zero-bias characteristic of the 3-400Z can be used to advan- 
tage in class-C amplifiers operating at plate voltages of 3000 volts or below be employing 
only grid-leak bias. If driving power fails, plate dissipation is then kept to a low value 
because the tube will be operating at the normal static zero-bias conditions. 


Filament Operation -- The rated filament voltage for the 3-400Zis 5.0 volts. Filament 
voltage, as measured at the socket, must be maintained within the range of 4.75 to 5.25 
volts to obtain maximum tube life. 


Intermodulation Distortion -- Typical Operating conditions with distortion values included 
are the result of data taken during actual operation at 2 megacycles. Intermodulation 
values listed are those measured at the full peak envelope power noted. As the driving 
signal level is reduced, distortion products remain at the listed value, or better, below 
Original peak envelope power level. 


Input Circuit -- When the 3-400Z is operated as a grounded-grid r-f amplifier, the use of 
a resonant tank in the cathode circuit is recommended in order to obtain greatest linearity 
and power output. For best results with a single-ended amplifier it is suggested that the 
cathode tank circuit operate at a "Q" of five or more. 


Special Applications -- If it is desiredto operate this tube under conditions widely differ- 


ent from those given here, write to Power Grid Tube Marketing, Eitel-McCullough, Inc., 
301 Industrial Way, San Carlos, California, for information and recommendations. 


-400Z OUTLINE DRAWING AND PIN CONNECTIONS 


DIMENSIONS IN INCHES 
DIMENSIONAL DATA 
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BASE PINS ® ARE SO ALIGNED THAT 
THEY CAN BE FREELY INSERTED INTO 
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i EIMAC 


Xo007 


KRYPTON 85 
NUCLEAR BATTERY 


— ee 


The X6007 nuclear battery made by Eimac, is a source of energy 
characterized by very long life, high reliability and low power. It should be 
considered as a constant current generator. The magnitude of this current 
can be selected by the amount of radioactive material used, but will usually 
be less than 10-7 amps. This current can be used directly into the load or 
it can be stored as in a condenser for periodic use at a high power level. 
Since the source of energy is a nuclear decay, the life is ultimately controlled 
by the half life of the material and is measured in years. Likewise, the 
reliability is that of nuclear decay. 


The X6007 nuclear battery utilizes 5% Krypton 85 gas as an electron 
beta source sealed within a glass ampoule. The glass ampoule acts as a 
dielectric through which high energy electrons pass and are collected by a 
graphite collector. The outer surface of the battery is nickel plated to pro- 
vide the negative conductor attachment. The positive conductor is provided 
by the copper tubulation projecting from the top of the glass ampoule. 


The X6007 nuclear battery can provide voltages in excess of 10,000 
volts, and will charge linearly to 1000 volts at 7.5 volts/sec, no load charg- 
ing rate. The voltage-current relationship at room temperature for a mini- 
mum of six months are as follows: 


Zero Volt Output: With less than 1 x 10” ohms load, current output 
will exceed 1050 picoamperes. 

1000 Volt Output: At 1000 volts DC, current output will exceed 1000 
picoamperes. 

2000 Volt Output: At 2000 volts DC, current output will exceed 950 
picoamperes. 


3000 Volt Output: At 3000 volts DC, current output will exceed 900 
picoamperes. 


The minimum useful life of the X6007 nuclear battery is 10 years, approximately 50% of new 


battery current capability. 


The X6007 nuclear battery ampoule can be made available in a number of packaging configur- 
ations. Terminals can be provided as solder lugs, binding posts or military specification miniature 


cable connectors, etc. 


General configuration of a stainless steel cylinder 1 inch dia x 1% inches long having the 
ampoule packaged for high resistance to mechanical shock, vibration, pressure or extreme tempera- 


tures, provides a high reliability, long life device. 


SPECIFICATIONS 


Dimensions: .718 dia (23/32) x 1.80 *( overall height incl. tubulation 

Weight: 7 gms 

Storage Temperature: —110°F to +225°F 

Operating Temperature: —65°F to +165°F (1000 picoamperes @ 1000 V ) 

Mechanical Shock: 215g, 7 milliseconds 

Thermal Shock: Cycling from —65°F to +165°F 

Bulb Pressure Test: 350 psig 

Helium Leak Test: Random vibration with flat power spectrum from 20 to 2000 cps at 


0.312¢?/cps level for 20 minutes 


(Effective 9-15-65) © Copyright 1965 by Varian Associates Printed in U.S.A. 


The Eimac 4KM‘70LA is a four-cavity, magnetically focused, 
power-amplifier klystron designed for use at frequencies from 470 
to 610 megacycles. Intended primarily for television visual ser- 
vice, it is also suitable for aural TV, or for tropospheric-scatter 
communications service. 


In television visual service the 4KM70LA will provide more 
than 12.5 kilowatts of peak synchronizing power, with a power gain 
of 30 decibels, and 1 db bandwidth of 8 megacycles. Random AM 
noise is more than 60 db below black level. 


The electron gun of this klystron utilizes a semi-confined flow 
field which minimizes focusing adjustments and produces a very 
stable beam. The cathode loading of only 75 milliamperes per 
Square centimeter, at a beam voltage of 14 kilovolts, is ultra- 
conservative in the interest of long life. Effective protection from 
internal arcs is provided by the Eimac Modulating Anode. 


All tuning is accomplished outside of the vacuum envelope by 
means of external resonant cavities which enclose the cylindrical 
ceramic windows of the klystron. Load couplers are provided to 
permit external loading of these cavities for extreme wideband 
operation. 


The 4KM70LA incorporates a built-in vacuum pump in the form 
of a titanium getter. This getter should be energized whenever 
heater power is applied. Its normal operating voltage is 3.7 volts 
at approximately 20 amperes. 


Eimac Klystron Amplifier Circuit Assembly H-163 has been 
designed for use with the 4KM70LA to cover the specified frequency 
range. This assembly includes a klystron supporting structure, 
focusing electromagnet, tuning cavities, and adjustable load coup- 
lers for each cavity. 


CHARACTERISTICS 


ELECTRICAL 

Healer ea OLtAT Cir ta ie. Leet etn eee 26.0 volts 
DOPCUPLENLS ee iw ae ee bi has) amperes 
Maximum starting Current ) 1. 23 amperes 

Cathode: EMA, Unipotential 
HEALING DING ME perk. feet eee cn eee 5 minutes 

Cetiel meAGsVOltare (Duy ao... te es 8 Pal volts 
ACaCury Onimete cs Maki abe eee 20 amperes 


(Effective 7-15-65) Copyright 1962 by Eitel-McCullough, Inc. Printed in U.S.A. 


A4KM/OLA 


POWER-AMPLIFIER 
L-BAND KLYSTRON 


— Se*F AKM70LA 


ELECTRICAL (continued) 


Power Gain: ELC VS LON mV ASU ALGO Ca MLC Cou ntne irae cal meen 30 decibels 
Cutler owerss Lelevision Visual wervice. 2. 2.2 2 2437. ENO kilowatts 
Prequency Ranves(H=-1oS°ASsembly) >= =. 2... 4.4 Al) to610 megacycles 
MECHANICAL 
Oe Tele et OR ILION: mis ack ses ls bse 5 Xbhagwan Tato: Axis vertical, cathode up 
RF Coupling: 
LOU ane eens) gem Ne Nf ad Sst he cee Type ‘‘N’’ coaxial fitting 
CUED ty ae. eh el ee a Ae wr aa ee, 3-1/8 inch, 50-ohm line 
inputande2noeCaviny Loading esr. \. eae Type. N’2 *coaxialiitting 
BrOLOAVil vamos ding 44 5.5 w eee 1-5/8 inch. 50-ohm line 
Approximate Weights: 
KIVSTrONACODL Ys hvaieors | ob. hes Oe Spd ae ee 110 pounds 
H-1635RE- Gircuit Assembly siges) nace ee 1800 pounds 
Cooling: Water and Forced Air 
Flow Rate Pressure Drop 
(Bo Wdelals (abet hy ta Meier, ay a boheme Bn) ee *5S cfm wee nen = 
(SEVICY mre hehe seta en cl een. Mares 5 ple ate 50 cfm TBS 
Klystron Body and Electromagne 
INsSCTICS.. ames ee ks kee 2 gpm 45 psi 
KIVStLYONnYCOLICCtOI yy fase res Bo Ske 30 gpm ioepss 


ELECTROMAGNET POWER-SUPPLY REQUIREMENTS 


VO ao Cae see eco e: tare eae aLOe LD) volts 
Gurrenive ag ree Hoes toe ee Le PLO amperes 


MAXIMUM RATINGS 


Dee RPEAM*VOIICAG HE ee! sm wh ono earners Aten Nera 17 KILOVOLTS 
Pars TV OU ENG 0 ee eee ee ee es Tere 4.2 AMPERES 
pee) VO COUR TEIN ee a aie tn eae eae Been 150 MILLIAMPERES 
GO inmebe LOR DISSIPATION o.)\.-.. 0b eee. eh er 70 KILOWATTS 
Tia WA LE RP Roo UR Bis tener ier he a bey 100 PSI 


TYPICAL OPERATION 
TV Visual Amplifier 


POCLUCIC V2 fom cale ree cc) aaa eee, A al ee ee 610 megacycles 
SOUtDU te OW Olas star eer es ae i oe cae = a era 12.5 (peak sync) kilowatts 
POU INO a OW CLs sensei se tanks oh gaye ra figs a eee 1 Sie watts 
UO ESSA em Re Dean hes Ce mae Ml ne, Aa: FRADE yA Roy ee oe decibels 
DiS Besa ly® VOLS Cit) gue cee te. Ryall ak ue See etae 14 kilovolts 
Dea oe Aire Urrentsi.1.3. 5h Gea eee oot tee ae ee we Sta Ms amperes 
Bodmerower EIliciency 2. sad 1.0 sues wae pe ame 28.5 (peak sync) percent 
Uh Sho BEN gTa Rig ha a baie ae, Sean eared Melts ee a pha i 8 megacycles 
Pee tenancy Curren ice, un een ee cme 8.3 amperes 


* Required only if ambient air temperature exceeds 25° C. 
For additional information or information regarding a specific application, write to 
Eitel-McCullough, Inc., 301 Industrial Way, San Carlos, California. 
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DIMENSION DATA 
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4KM7OLA KLYSTRON 


ALL MAG. COILS SERIES CONNECTED 5 
RECEPTACLE MS-3102A-18-5P__ 
PLUG MS-3106B8— 18-§S WITH 

CLAMP MS-—305/—10 


| 
| 
\ 


WATER CONNECTIONS FOR 


MAGNET COIL & KLYSTRON 


——eeoaXa | 
BODY COOLING ouT —<_ 
3 


al 


4KM7OLA 


8 
MAX -TRAVEL 


NIN 
OPENING 
BOTH ,SIDES 


9 
FOUR HOLES jg DIA. IN BASE 
PLATE FOR MOUNTING 
WITHOUT CARRIAGE 


SK-117 MOD. ANODE CONNECTOR 
WITH LUG AND #8 SCREW. 


Sto. FEMALE PIPE THD. 


HC-110 OUTLET 
WATER FITTING 


>», 


PARTS NOs SHOWN: 
|, TL-103 (ONE TUBE LIFT) 


2,HT-1O1(ONE) WRENCH 
3,HT- 104 (ONE) WRENCH 


TUNING KNOB (4) CAVITIES 


TOTAL TURNS —45 
MAX, TORQUE 15_IN. LBS. 


MC -270 BODY COIL = Sc 
LC-333 LOAD COUPLER epee 


WITH UG-58U RECEPTACLE 8 


bs 


HC-IIIWATER FITTING 
MC-270 BOOBY COIL 


CP-100 COVER PLATE 
HC-112 WATER FITTING 


MC-270 BODY COIL 


HC-113_ WATER FITTING 


MC-271 BODY COIL 


AT-103 AIR TUBE 12 0.0. 
Xx is 1.D. MAY BE ROPATEDIN 


90° INCREMENTS “FROM 
POSITION SHOWN 


4KM7OLA_KLYSTRON (SHOWN FOR CLARITY 
sees se NOT INCLUDED IN HrI63) 
— MF-140 
ee, MAGNETIC FRAME 


RF-484 INPUT TUNING CAVITY 


fog 


RF-484 SECOND TUNING 
— Cavity 


TYR LC-33. 


LC-333 LOAD COUPLER WITH 
UG-58 U RECEPTACLE 


RF-484 PENULT: TUNING CAVITY 


—LC-341 LOAD COUPLER WITH 
3501: COAX,FLANGE 
1 

& CL-306 6 
COUPLING LOOP. 


TOTAL TURNS 18 
MAX, TORQUE 5 IN.LES 


HC-114 WATER FITTING 


é 
Eee 
HC-115 INLET WATER FITTING | ! poe | 4 
CLLILLLLLL LA 
+\ 
\ 
Sz 8 


MC - 272 COLLECTOR COIL——|__ 


HC-I08 WATER FITTING — 
FOR ILD. HOSE 9 ihe 


KC-102 CARRIAGE-OPTIONAL a3 eb ee ae | 


LZLL 2 £21 
+! 
ag 
1035 16 


es 


TOTAL TURNS 2© 
MAX, TORQUE 
10 IN.LBS, 


—LC—325 OUTPUT LOAD COUPLER 
WITH 52 DIA, COAX. FLANGE ANO 
CL-302 COUPLING LOOP 


—RF-485 OUTPUT TUNING CAVITY 


H-163 KLYSTRON AMPLIFIER CIRCUIT ASSEMBLY 
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BANDWIDTH DATA (Ep=l4 KV) 
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I4.2KW=0- ee : ; 
2 WATTS 
{| DRIVING POWER 
- 2 ta 
Jal 
18) 
| 
fe 
= 
[ake 
ke 
—) 
(@) 
o 
Li 
= 5 WATTS 
o ING POWER 


6 
464 466 468 470 472 474 476 
FREQUENCY-Mc 


— Savy AKM7ZOLA 


BEAM CURRENT - AMPERES 
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LINEARITY DATA 
F=500 Mc 
NARROW BAND 
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OUTPUT POWER (KW) 
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VDRIVING POWER (WATTS) 
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The EIMAC X841D is a pulse amplifier klystron designed for broadband 
high average power pulse service at frequencies from 400-450 megacycles. 
This klystron will have a 5%, fixed-tuned band-width anywhere within this 
frequency range and will deliver a minimum peak output power of 2.5 
megawatts, at 150 kilowatts average power, with a minimum power gain 
of 33 decibels. 


Six integral cavities are used in the klystron. The output circuit mates 
to a 6% inch transmission line. 


This klystron employs the EIMAC Modulating Anode which provides 
a convenient means for pulse modulating the output power without chang- 
ing the beam voltage. The electron-gun geometry is such that a typical 
switching voltage of 75 kilovolts is required for the modulating anode to 
provide the specified beam current, at the rated beam voltage of 115 kilo- 
volts. The equivalent modulating anode impedance is approximately one 
megohm. 


The tube incorporates a built-in ion pump and gauge which maintains 
a low gas pressure, and also provides a means for continuously monitoring 
this pressure. 


Catalog Number H-150 has been assigned to the magnetic circuitry for 
this tube. 


CHARACTERISTICS 
ELECTRICAL 


Cathode: Unipotential, oxide coated 
Minimum Heating Time - - - - - - - =| - 


Heater: Voltage (maximum) - - - - - =. + = = - 
CAILTETIER taxium f° le tke ee imei wf we 


Power Gam, (minimum) -. - <= = Fis (f= © es = 
PeakaPowerOurolitee, (=~) weal imd Styl Mcate peer th Tn = 
Average Power Output- --.- .-- es.) 2-50 -, etm 
Phase shift as a function of beam voltage -— - PT i a ae 


Tentative Data A 
X841D 

PULSE AMPLIFIER 

UHF KLYSTRON 


15 minutes 


30 volts 
35 amperes 


33 decibels 
2.5 megawatts 
150 kilowatts 

0.006 degree/volt 


Ion Pump: Voltage a Nee Le ae meee ae Fak ne 4» * oe 3.0004, 000-voltigidg 


Current (0.1 megohm limiting resistor) - - - - - 
Beam Microperveance- - - - - - = - - - = = 
Electron Gun Microperveance - - - - - - - - - - 


(Effective 6-1-65) © Copyright 1965 by Eitel-McCullough, Inc. Printed in U.S.A. 


10 milliamperes 
1.6 
3.0 


25 ate 
yaoi a 
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MECHANICAL 

Operating Position ope) ea ee ee Vertical Cathode indspown 
Iuput Coupling? (rijio%- "< ete ee eo SY UG 29/ U ypesn 
Output Couplino (rh yi) pase way) me a ee ae a ne 614% "" Coax 
Approximate Weight (tube only) - “ye Pe PEE Oe ie Bee Pee 000sPounds 


Approximate Weight (H-150 Magnetic Circuit) - = 1,200 Pounds 


Cooling: Oil and Water (Max Water Inlet Temp of 45°C) 


Cathode — Immersed in Oil Flow Rate Pressure Drop 
Collector 8 40) Doge pe ne oe i ee OU sopm 65 psi 
Klystron Body ee A Seo Ben cape gue = ee el Orepm 65 psi 
Electromagnet ==") <7 )= 9). 0-1) a) ah ee = eS opm 65 psi 
Maximum Overall Dimensions (Klystron and Electromagnet) : 
Penh aent es =: ae ie yo Pe ne Oe ee ede ee 130 inches 
Diameter wh ils eee ee ee Se Se are Ge he! 26 inches 
Greatest Extending Radius ag NS. ae aka tig ae Peal, Waele po! pak te ommae 16-5/16 inches 
ELECTROMAGNET POWER SUPPLY REQUIREMENTS 
Hach of S:suppliesi-2 ce fet ee mt io fw Chae a ee 75 volts at 10 amperes 
Each of 2supplies- - - - - - - - - - - = - 150 volts at 10 amperes 
Each of 3supplies- - - - - - - - - - - +=  - 300 volts at 10 amperes 
MAXIMUM RATINGS 
BEAM VOLTAGE (dc) Pe ae ee ee Ay ge ome 115 Kilovolts 
PEAK BEAM CURRENT - Shp SEs Lf Re Hae eg Med a= 66 Amperes 
PEAK MODULATING ANODE VOLTAGE ea? pe ts) 78 Kilovolts 
AVERAGE MODULATING ANODE CURRENT - - - - - - 20 Milliamperes 
AVERAGE BODY CURRENT, = (9-5) - =) - = 200 Milliamperes 
BUS EW TD TE yee ot iin OR ny a i aime gl! “ie! Se hairs wee oeaed 2000 Microseconds 
COLCERE TORSDISSIPATION« | teutr = 00s t0e Pee ee 450 Kilowatts 
DUTY CYCLE Geet ue ey acces Gre Seamer emma re cg! .06 
BATE) PRMPERATURES Ser sii c= gv) inc, @ 2 = ee nes 150 Degrees C 
LOAD VSWR -  - ae) CC ee ee = 19531 
INLET WATER PRESSURE Se el ee en ene Ae 100 PSIG 
TYPICAL OPERATION, BROAD-BAND PULSE AMPLIFIER 
Center-Frequencyi=, (=) 9 - Weg ie ee ok ek ae ee 425 Megacycles 
Beam Voltage - - - - - - - = eee 112 Kilovolts dc 
Peak Modulating-Anode Voltage - - - - - - - = - 74 Kilovolts 
Peak Beam=Current] g-) 9 = =. ms a tw a ge) ee 60 Amperes 
Average Body’ Current’ =) 4 = “= = j= 55-4 pe 60 Milliamperes dc 
Peak OutputsPower o~- ei Sey 8 Soe ht Poe co ee re 2.5 Megawatts 
Average Output:Powere = = fe = Fon See ee TE 150 Kilowatts 
DeakiDrive. POWer 7) bec Gi 08 <i e oa te Fea i Sd Re ee 900 Watts 
BOWEIN SAIN, cee oes eh eo re) ena a ee 37 Decibels 
Peak beam Power Efficiency (“== 1) =) -< 7-0) ee 40 Percent 
Pulse Width = eels) oo- y= p heey ym bei es te ae ee 2000 Microseconds 
Pulse ae Fates o ae et jee a. Sed To ee 1 gee 30 Pulses per second 
Duty -— - ee Mire Be nei ra Nn) oe At on ec ae eee .06 
Bandwidth (1 db) - ee a eae) at nad ine =) ee) 25 Megacycles 
Gat VIS WR ios et eh aerate aig Gate vail eer Jim meet in a Leek 


For additional information or information regarding a specific application, write to Eitel-McCullough, 
Inc., 301 Industrial Way, San Carlos, California. 
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EMISLS 


INDUSTRIAL 
MAGNETRON 


25 kW 
915 Me. 


The Eimac EM15LS is a rugged power magnetron designed specifically 
for industrial processing. It is designed to operate in the industrial and sci- 
entific frequency allocation of 915 +15 Mc. A power output of 25 kW can 
be obtained into a matched load at an efficiency of approximately 80%. 
Long operating life in severe industrial environment is assured through use 
of a directly heated pure tungsten spiral cathode. Further, ruggedness is 
assured through exclusive use of metal-ceramic construction. Every effort 
has been made in the design of this tube to keep water cooling pressure and 
purity requirements down to minimize cooling cost. The magnetic field is 
provided by an electromagnet which is an integral part of waveguide coup- 
ler Type H-195. This coupler mates with 934” x 47%” waveguide. 


The magnetron may be operated with a fixed magnetic field or with 
the electromagnet connected in series with the anode. The latter mode of 
operation greatly reduces the variation in output power due to supply volt- 
age changes. 


Anode voltage for the EM15LS is normally supplied from a full wave three-phase rectifier with 
or without filter choke. The degree of filtering in any particular application is dictated by the permis- 
sible amplitude and frequency modulation of the rf output power. These are mainly determined by 


the anode current ripple. 


CHARACTERISTICS 
ELECTRICAL 
Filament: 
Heating hime yt be awie hae rent yale le A te i 
Starting: Voltage. 25% Jerzy ricoeuies iimmieel ac: bellaas: ei 
raring. CAITTen tee te Leal pte ila Fore Uh TA AES al 
Maximum Inrush Current- - - - - - - - - 


10 seconds 

13 volts ac 
115 amperes ac 
250 amperes 


COIR CSIStANCO™ =tivar gees Rm ee mw em eee See O00 ONS 
Output Power ee Ree ee a ede dae em ealacee eid 25 kilowatts 
POUCH Sire tee eae le Ce ee en eee Oly oivic 
MECHANICAL 
Maximum Dimensions: 
Lernern ser Sa ate eee se el lenges fe! dee. ated iter ice 17 inches 
Diameter et ME eae el | Oe Le a ca 7 inches 
UES taal ES See ee ae ae ee ee Ne a i ees 2 25 pounds 
Output Coupling (rf)- - - - - - - - - -  -  - (See outline drawing) 
Mounting Position Preferred - - - - - - = -=- -=- = «=. - +. Vertical 
Cooling: Water and Forced Air Flow Rate Pressure Drop 
FC We Me air rls A VOCE CELL gS al ek ek Rie i ale 3 gpm 30 psi 
PacCeCaCOnlaenet «yee! ia penta rea Be mm) OS ory 30 psi 
Outputs window %. 85-0 he yee in TAME Bi 20 cfm 2” HO 
SCG teks Lt) eee ere eh Shove es Ma fo ce ie On 5 cfm 2” H2O 
POWER SUPPLY REQUIREMENTS 
Electromagnet Voltage,dc-  -  §- - =  - ~~ =| =«© = ~~ *‘. = 50 volts 
Electromagnet Current,dc- - - - - - «© + += = - ‘5 '- 4 amperes 
Filament Voltage,ac - - - - - - See et ar ea ae eh oe a 14 volts 


RE TMEIIC METS GO ses Get CM on Me el mh ee me ee 
(Effective 5-1-65) Copyright 1965 by Eitel-McCullough, Inc. 


- 120 amperes 


— StF emisis 


MAXIMUM RATINGS 


Anode) Voltager(dc) ype tem alm 2) a) Pie =) fro) ae es  -) ent 14 knlovolte 
Anode: Current (dc), 29> -. = - - = = += “= 2 = = <2) == 3:Amperes 
Anode Dissipation ygiay Priest grate. oo |) Sah ies? on ee LO KIOWA LES 
E6ad sViSW Ren eeet ny leer: Siete ork N= in =p re ee ne Roe: Pre wtag a 2.075 
Seal ‘Temperature ait sii ofits oP ies ye ire pleas, he a est te Us ee Lion 
Water. OutletiTemperature’= | p20 =\> Yer Yaentics eee Wa ee eee 702°C 


TYPICAL OPERATION 


Frequency - - - - = + - = = + =» +=  - 915 915 megacycles 
Output Power Oe er ak ee Syia Pale ee Re) re aM Senet 8 25 kilowatts 
Anode‘Voltage =, - - = <=) - = 79 = 5 5 @Il55 12:5 kilovoltsde 
Anode: Current > 4;-) = #)9- eo = = i-) Simgienes em 9) te ee Dal 2.4 amperes dc 
Efficiency ght Meare. i Daryl seks hon ote Poet rome aoe Ore 83 percent 
Filaments Voltages (i =5 = 7) = Oras Seas =e ee ray 5 a a 10.8 volts ac 
Filament. Current --) Gaia.) Ue ay) See bee | Se) eo ee LOG 103 amperes ac 
VSWR (77. ara =e aay icneene le- 0 nat ma on 2k ce eae DOs Lae aoe le 
Electromagnet Currenty pg) 5 eo) eae ext ee 0 3.6 amperes dc 


* Efficiency with mismatched load depends upon phase angle of the load. Efficiencies listed can be obtained with 
matched load or at selected phase angles. 


NOTES 
1. COOLING 


Both air and water cooling must be applied before anode voltage is applied. 


2. FILAMENT ADJUSTMENTS 


Before the anode voltage is applied, the filament current must be set for 115 amperes and held 
there for 10 seconds. When the magnetron begins operating, the heater current should be re- 
duced immediately to compensate for back bombardment. The filament current given above is 
for a matched rf load. Maximum life of this magnetron will be obtained if the filament voltage 
is decreased during operation until the filament resistance V;/I; is the same as that when the 
magnetron is not oscillating; i.e., V;,/I:,. When the rf load is reasonably constant in magnitude 
and phase, filament voltage and current can be reduced a fixed amount using manual switch 
control. However, when the variation of the load mis-match and phase is considerable, more 
accurate compensation should be provided by automatic control. 


3. POWER SUPPLY 


The short circuit characteristics of the anode supply must be such that the peak anode current 
is limited to 25 amperes in case of an arc in the magnetron. If the leakage reactance of the trans- 
former, plus the resistance of the rectifiers, transformer and filter choke do not provide this 
degree of current limiting, a series resistor is recommended in the anode supply to achieve the 
additional current limiting required. 


4. OPERATION WITH SERIES FIELD 


With the coil of the electromagnet connected in series with the anode as shown in Fig. 4, the 
magnetron threshold voltage V+ (approx. equal to the anode voltage at zero anode current, see 
Fig. 3) becomes proportional to the anode current and curve of V, against I, for steady currents, 
and is obtained as given in Fig. 5. The slope of this characteristic, which depends upon the num- 
ber of turns in the coil, is much greater than that with fixed field (compare with Fig. 3), and 


hint EMI5LS  — 


@) hence the power changes with supply voltage variations are correspondingly reduced. This is 
one advantage of the series field mode of operation. 


Operating points to the left of the line can be reached by supplying a biasing current through the 
coil. Assuming an initial biasing current, the behavior is then as follows: as the anode voltage, 
and hence current, rises from zero, the increasing voltage drop across the magnet coil causes a 
decrease in the biasing current, and a V,I, characteristic of reduced slope* is obtained. 
Beyond the branch point shown in Fig. 5, the biasing current is zero and full series field behavior 
is obtained. The characteristic is raised or lowered in accordance with the biasing current and 
threshold voltage V;, and with a fixed supply voltage this enables the power output to be con- 
trolled in an economical way by varying the magnet current. Since the slope of the characteristic 
depends upon the magnet coil resistance, there is a slight drift of the operating point as the coil 
warms up. This can be minimized by making R,, large compared with R,, or by using a bias supply 
which behaves as a constant current source. 


With series field, anode voltage cannot be applied instantaneously without biasing field current, 
because a transient voltage approximately equal to the anode supply voltage is developed across 
the magnet coil. A recommended method of starting is therefore to increase the biasing current 
to raise V; above the no load voltage of the anode supply, switch on the anode voltage, and then 
reduce the biasing current until the required operating point is reached. 


With series field, the stability against load mismatch remains the same as that with fixed field, 
but the variation in anode impedance V,/I,, with phase of load VSWR is reduced by a 
self-regulating action. This leads to a power variation (see Fig. 2 for example) which is mainly 
determined by efficiency changes. 


@) Precautions should be taken to prevent excessive load reflection as stipulated in the maximum 
ratings, since operation in unwanted modes is always possible with series field, following a 
cessation of oscillation in the proper mode. 


5. INSTALLATION 


The EM15LS is constructed from metal and ceramic. Reasonable care should be taken to protect 
the tube from excessive shocks when handling and after installation. The mounting position is 
with axis vertical, either up or down. 


Connection between the magnetron and the H-195 is made by a copper washer retained on a 
flange on the tube at the base of the dome window. The tube must be seated squarely in the 
electromagnet, and the retaining screws tightened up uniformly to ensure proper contact at the 
washer. A new washer should be used each time the magnetron is inserted. A new washer is 
supplied with each new tube purchased. 


The magnetron dome window is forced-cooled by air ducted over the dome by a flanged insulating 
cylinder. To obtain proper cooling it is necessary to ensure a uniform gap between the cylinder 
and dome. 


The cathode terminals must be securely clamped to make proper contact and avoid overheating. 
Cooling is by forced air through a duct attached to the small cathode terminal. The terminal 
temperature should not exceed 175°C. 


R 
*In proportion to TekDa , where R, is the effective internal impedance of the biasing supply, 
b m 


oe) and R,, the magnet resistance. 


For additional information or information regarding a specific application, write to Eitel-McCullough, 
Inc., 301 Industrial Way, San Carlos, California. 
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ELECTROMAGNET CHARACTERISTIC 


FIELD STRENGTH GAUSS 


fig. | 


* 
WAVELENGTH TOWARD LOAD 


- | Mc/s 
TYPICAL RIEKE DIAGRAM 
fig. 2 
a= 12.5 kv * ERO WAVELENGTH IS AT FLANGE OF LAUNCHER 


AND INDICATES VOLTAGE MINIMUM AT THE FLANGE. 


aah 


= 2.40 
= 915 Mc 
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PERFORMANCE CHART 
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ANODE 
POWER SUPPLY 


ELECTROMAGNET 
BIAS SUPPLY 


ELECTROMAGNET 


SURGE SUPRESSOR 
500 V, 244 
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ELEMENTARY CIRCUIT FOR OPERATION WITH SERIES FIELD 
fig. 4 


CHARACTERISTICS WITH SERIES FIELD 


Sle eae el aed oot | [8 a 
Fo a 
| 2) Sa) [cl a aL 
bn EK LK ed dan a 
ee roe ea) 2 
BONG Be | LR i nest | ae 
PZ FA MS a CB ea Es i td 
ttt At E 
NE e/a 


920 


OUTPUT POWER (P)IN KILOWATTS 
FREQ. IN MEGACYCLES 
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The X4576 cavity amplifier is recommended 
for use in airborne and ground transmitters. It is 
a compact, lightweight, high efficiency amplifier 
using a ceramic-metal planar triode. It will with- 
stand the severe environmental conditions of mis- 
sile and aircraft operation. Field tuning is simple. 


A recommended dc-dc converter for use with 
this unit is Eimac Model EM4590. 


CHARACT 
ELECTRICAL 
Frequency,* continuously tunable - - - - 


Tentative Data 


X46 


CAVITY AMPLIFIER 


2300-2600* Mc 
20 Watts CW 


ERISTICS 


2300-2450 Mc 
2450-2600 Mc 


rf Power Output (2 watts drive), at 2300 Mc - - - - - - “ - 20 watts 
2450 Mc - = - = ee 18 watts 
2600 Mc ne Se Oe fe Fa Bey Oe in 15 watts 
Bandwidth, Minimum, 3 db points - - - = - 2 - - - - - 5 Mc 
Gain, Minimum,2300 Mc - - - - = - SY eed) 6s) eee i 10 db 
PAR OLOTI (Pra oe a ee ee ec Ce 8 db 
Load Impedance, Nominal-_~ - afc [ety Gee ee Ae sy 50 Ohms 
VSWR, Maximum, for full rated output (fixed phase) ee a ee ae 155-4 
without damage - - - ei. eA a ee Ssh 
Power Supply Requirements 
Anode Voltage; Maximum - = = = =) = = = = - = - 800 Volts 
Current, Maximum - - - - - - - - - - - - 125 mA 
Heater.) OAGG\ Sea wer ee etn ke RI in ee a Ta 6.0 Volts 
MUlTCH te Veet eae) pe im Ene a nl Sy 8 ga eS 1.0 Amperes 
Avia -Ue Laiticie 9 Me come Manus, Rant 5 a EME eh ces | et tana 3 minutes 
MECHANICAL 
Size (excluding protrusions), maximum- - - - - - - =- = 1%4" x 14%" x 444" 
IW eCICHEMiey Cec GemeRie moe ah Sal eo [rad ee je - - - 1.2 Pounds 
Mounting Sere MoS aye fe Rel ely RSG Os) Taf gey, 2a. ve -To heat sink (not included ) 


Tuning Controls - - - - - - - - 


OCHIVOM re the 4 Fay Se ee 
Connectors - ~ : = : 2 2 - 3 


ENVIRONMENTAL 

Temperature, heat sink, for continuous operation 
Altiiiid@ceesetak-in t= =e Tee oe > el en py = 
Vibtations= (se) woo = fers. oh Ey uals 


Shock ORR Sp ay ere ay MY he het ae a a 
*Factory-adjusted for tuning range of 2.3-2.45 Ge 
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Four (two for coupling, 

two for frequency ) 
- Conduction to heat sink at —40°C to +85°C 
- Type OSM, Female 


ce oe ll le ee 40°C ton 
0 to 20,000 feet 
- -10 g, 5-500 cps, 15 minutes 
in 3 mutually perpendicular planes 
- 15 g for 11 milliseconds 
in 3 mutually perpendicular planes 


or 2.45-2.6 Ge. 


Printed in U.S.A. 


: 


The Eimac EM4577 is an ultra-stable low 
noise cavity oscillator designed for use in micro- 
wave transmitters. It is unusually compact and 
rugged. Its high frequency stability over a wide 
temperature range is a major advantage. This 
unit uses a ceramic-metal planar triode. Oper- 
ating life, without tube change, averages over 
5000 hours. 


Electronic tuning range of +7.5 Mc is 
achieved by the varactor diode in the plate cir- 
cuit. A choke is provided to keep rf off the mod- 
ulation input lead. 


The EM4577 is also offered as part of a 
complete modulated system, EM4584. The mod- 
ulator is solid state. It pulses the oscillator at 
100 pps to achieve a frequency time output of 
symmetrical triangular form. 


—ENASTT 


1700-1850* Mc 


CHARACTERISTICS 


ELECTRICAL 

Tuning Range, Manual - - - - 
Tuning Range, Electronic - - - - 
rePower Output'- - = - = = 
Frequency Stability - - - - - 

Power Supply Requirements* * 
Anode, Maximum - - - - 
MeATer ear ae At ek ial Tea! 
Control Grid- - - - - - 
Linearity, for +1 Mc Deviation - = 
for +2.5 Mc Deviation - - 
for +5 Mc Deviation- - - 
for +7.5 Mc Deviation - - 
Deviation Sensitivity, Nominal- -_ - 
Modulation - - - - - - - 
Load Impedance, Nominal aA 
Load VSWR, Maximum - - - - 
Tube Type - - a ora SO 


MECHANICAL 
Mounting SO) On aed A 
piney mee yet er we at 
WelpTite =e = = = eel 
Sipolingss-s* eyes a eT Rael 
Connectors == = += + = (=) - 


ENVIRONMENTAL 
Temperature (Mounting Surface) -_ - 
TUCO 178 FSS a PA ee SRY eh ee 


1700-1850* Mc 
- - ote 
2 watts CW 
-20.15% from —40°C toveaG 
Voltage Current 


170 V 50 mA 
6:0V 400mA 
Self Bias 
: 2 7 x - - - - - +1% 
& » - 4 é M : a +5% 
+10% 
£15 % 
- . - 1 Mc/Volt 
CW/FM 
- - - - - - - - - 50 Ohms 

: 1.3:1, Any Phase 
- Eimac 128631 


- Clamps to heat sink cradle 
- enone 2.25 inches; Diameter: 0.85 inches 
0.5 pounds 
Conanenicn to Heat Sink 
- Type TNC, Female 


ani Ein beam - | = (v= (—+-40°C to +707 € 
- 0 to 12,000 ft. 


*Factory adjusted for any 50 Mc segment of the 1700-1850 Mc band. Other frequencies available on special order. 
**A compact solid state dc-dc converter, Model EM4589, is available for use with this oscillator. 


(Effective 6-1-65) Copyright 1965 by Eitel-McCullough, Inc., Printed in U.S.A. 


—EMAS7B 


EITEL-McCULLOUGH, INC. i CANIS © 


E SAN CARLOS, CALIFORNIA C OSCILLATOR 
®) ; ay 
- 


al 000-2000* Mc 


The EM4578 is a CW oscillator providing 2 
watts rf output at any frequency in the 1-2 Gc 
band. Specify the required frequency when order- 
ing; we will adjust the EM4578 to this frequency, 
with field tuning capability of +10 Mc. This unit 
is small, lightweight and rugged, using a ceramic- 
metal planar triode. It is recommended for use in 
both airborne and ground transmitters. 


CHARACTERISTICS 
ELECTRICAL 
cemetery HANGey- 8 et me 1 000-2000 
RimecweteOuipute< <6) eS ye ee OL eg 2084 Wate ew 
Frequency Stability - - - - - - = = - - - +0.2% from —40°C to +75°C 
® Power Supply Requirements: Voltage Current 
Ppcr ala Myer ec (ie a eat et ke Pe ee ee ee 1 A(hy, 50 mA 
ORCL ORGS IC VI AXIINIUIN Gere Gere Se Bra! ae nr ne Be ee Self Bias 
ecto tae Mad) Yaa ee 6 OV e4AGoenie 
Maen Dey iy 8 i Re ee es nae ed ee Re ois) PS Eimace eene 
oadaimpedance® =F =) i= = =P se A ee 5Olohmesnominal 
COLO CAI CG] G0) ir ge SS CS cet a a Cs ee eR peated iii 
VSWR, Maximum - . - - = - = - - - - - - - 1.3:1, any phase 
MECHANICAL 
DIOUNIENT hey) =e ee mm ee ee 8) Clamps:to heat-sink cradle 
BIZe = = = t= hl elUhUl Uhh SCLength :*2:to’4 inches, depending on frequency 
Diameter: 0.85 inches 
yee gone. Vy in oe ee) - O12 FONOES pounds: depending on frequency 
OCU Ue (MRR BORM emt Bin 9 eno ein oh l dice oe ely Lo, Rae gk Le mes eet Coneliciee 
Connector oT ee ee ee Gees Sao iy Bone age eres VT pes LNCsmeniae 
ENVIRONMENTAL 
PL GTIT Dense re an me othe e  a Peas “oth ye oa | ie -fn! AO Ol tp ey nem 
Alatuda. 2+ 45- Se Sa So ted) ee Mees AV ile oes fel Ie, hac day O to 12,000 feet 
e@ “Factory adjusted for any 20 Mc Segment of the 1000-2000 Mc band. 


**Can provide up to 3 watts output with higher anode voltage and current and special cooling. 
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ac bat, EM4578 


FREQUENCY 1000 Mc 1500 Mc 2000 Mc 


SCHEMATIC 


TUNING SCREW 
(SLOT - .032 xX 270) 


PLATE -IDENTIFICATION 
(DETAILS OMITTED) ' 


ANODE TERMINAL 


— 


if, © | 
Fo 
Cs 
! gre ails Sono TERMINAL 


TNC FEMALE CONNECTOR, 
7/16-28 UNEF-2 THO. 


HEATER LEADS (2) 
8" LG MIN (BRN) 


EM4580 


POWER 
SUPPLY 


0-1000V 


The Eimac Model EM4580 is a rack-mounted, regulated power supply for laboratory use. Output 
voltage is continuously variable 0-1000 V at 0.5 Amps; a vernier control permits precise selection 
of output with less than one volt deviation from the desired value. A 300 Vdc reference output and 
6.3 Vac output are also provided. A voltmeter and ammeter are included, accuracy +2% at full scale. 
Forced air cooling is provided by the included fan. 


CHARACTERISTICS 
Suroueinpedance, Maximum,.0-1000 cps .-  =-* = - = = = = = = 0.01 Ohm 
TeTORK CHR ae) foe os ew es) ee ee fe 0.1 Ohm 
TOZTOOR KGa. gine fal mae ee) 8 Das ea, le 1 Ohm 
Transient Response - - - - -  -  - For Full Load/No Load or No Load/Full Load 


step change, output recovers to within dc 
regulation limits within 2 milliseconds 


Vernier Range i ipcapeain et ittere SS ee =e eee SE ooeg om wee wll) co) OES 
JNO Faye) VRS ee 105 to 125 Vac rms, 50 to 60 cps, Single Phase 
Output Polarity - - - - - - -  - _ - Swinging link for positive or negative output 


with respect to ground, or floating output 


Overload Protection - - - -  -  - Line and HV circuits fused; time delay relay included 
Mounting dient oe f= o's Fits standard 19” rack. Also has rubber feet for table mounting 
TAS VETS ee at ARO ee i i ee oe ar oc a 80 pounds 
Dimensions.) fee 8 ne ee AOU” high X10 ole 
OUTPUTS: 
acta 
VOLTS CURRENT onan mV rms 


0-1000 Vdc 0-500 mA 
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These low pass filters are reeommended for use with UHF/Microwave 
telemetry transmitters, aerospace television transmitters and command/ 
contro] transmitter exciters. Because of their small size and light weight, 
however, they are excellent for use in many other low-to-medium power 
transmitters. Their rugged construction results in reliable performance 
under the shock and vibration of missile launch. All models are coaxial, 
multiple-section reactive type filters. Silver plating is used to minimize 
insertion loss. 


CHARACTERISTICS | 


MODEL EM4581 EM4582 EM4583 


Pass Band, Mc S eparann oa 1435-1735 2200-2500 4400-5000 


Power Rating, Watts, Avg. - - 100 100 50 

Insertion Loss, DB, Max. - - 0.2 OZ 2, 

Attentuation, First 
Harmonic, DB, Min.- -~ - 45 45 45 

Attenuation, Second and pameniitg 
Third Harmonic, DB, Min. - 60 60 60 

VSWR, Maximum- - - - 1h. ings 12 

Impedance, Ohms, Nominal - 50 50 50 

Wonnectors Cmale)*/-9- = |) :- OSM OSM OSM 


1Strip-line connectors also available. 
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EM4581, EM4582, EM4583 


ATTENUATION , db 
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i iv] 
TYPICAL PER 


STOP BAND 


6.0 7.0~ _ 
FREQUENCY, Ge 


8.0 9.0 10.0 ILO 


~ 
~~ 


3.0 


| MODEL EM-4582 
TYPICAL PERFORMANCE 
PASS BAND 


2.2 23 2.4 25 2.6 27 


Tentative Data 


; é EM4590 


POWER SUPPLY 


The Eimac Model EM4590 is a solid state dc-dc converter, recommended for use with 10-30 
watt output rf cavity amplifiers and oscillators. It provides regulated plate and heater voltages, oper- 
ating from 28 Vdc primary source. This is a compact, light weight, high efficiency, conduction-cooled 
unit. It operates satisfactorily during the shock and vibration of missile launch. It is hermetically 
sealed, for operation at any altitude. 


CHARACTERISTICS 
ELECTRICAL 
Plate Voltage- - - 600, 650 or 700 Vdc, selectable oy internal Lging: at 90 to150 mA 
Accuracy, (at nominalinput,125mA)- - - - oe - 45% 
Memeemerilation: -) 2 -. ee Mee Oe Re ee ee £OM 
BO UIAUON nil his Pe cae ah A on ee = EG 
me eancluding spikes), maximum) (=) 32) =e f-) =) in = ok ee 
Heater Voltage - - - 5.0 to 6.0 Volts, continuously Milage ON at 0.85 to 0.95 Amperes 
SPCRICEUNAUION -. 0) So. rae ns), SmI) er ar ome Mae eke | oe Meet Nika | id are bs 
Mee gUlAtONy = es MRR Al wer) “= ir) eh ew coe et es an, eRe El% 
Birpies including spikes maximum); = se) Vie) SO Ter iek te ms 10% 
Input Voltage a Mee (US bk eee. More ee 287 cn Voltsidg 
Dyervoltace amaximumete) ps) Re Ree TR ee ee AS VC 
Mipmtsl vansients;, maximum’ = 9 9-905. 04 | = 80 volts for 20 microseconds 
Pint Ripple: sMaximumbs-yi-" get) o-F sy eee 3 V rms, DC— 20 Kc, superimposed 


on 24-32 Vdc input 
Input reversal is withstood without damage. 


PECL eCTCHICG kine at 9 Se ME ae Ame fee eS or a) ea ce Meets MIL-I-6181D 
Prmoiency..Minimuam, = =. <9" (- 6 ee ee eS oe a et Be 
Life, Continuous or intermittent operation, 95% probability, 60% confidence - 1000 hours 

MECHANICAL 

Size, Overall (excluding connectors) - - - - - - - = = 1.7" x 4.2" x 5.9" 
ANE OTE c  e Ee O oen Sa Caer 2.5 pounds 
Mounting - = = 3) 2-5 = = on 4”x 5” surface; to heat sink (notincluded) 
BOON Obama Nye) era toe cet aye i - =) Noe ee in da wae Hee Conduction 
Pressurization ie ek Wie RN ee ee ee ee ot ha mates: Ske 
Connectors: Input BU ad ee ad a 1 ee Bendix JTO7H-8-3P 
Outputs e> (=) ere) = = ee - ~~ = Deutsch DTK07H-12—8ARRP 

ENVIRONMENTAL 
Temperature (at mounting surface) - - - - - - - = =- 54°C to +95°C 
Altitude (3 hour duration ) oT Pa eles Sees i Ree a ATT 
Vibration - = = - «= = = 20 g peak, to 2 Ke, Curve E, Fig. 514-3, MIL-STD-810 
0.3 G?/cps Random, Curve F, Fig. 514-4, MIL-STD-810 
Acceleration (Sustained) - - - - 30 g,5 minutes, three mutually perpendicular axes 
Shock - - - - - - - - - - - 50 g, Method 516, Proc. I, MIL-STD-810 


100 g, Sawtooth, Proc. V, MIL-STD-810 
Three mutually perpendicular axes 
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Tentative Data 


X4592 


CAVITY AMPLIFIER | 


EITEL-McCULLOUGH, INC. 


S AN GC AR) LL. OO. Ss, SACS DOU RNS 


1700-1850 Mc | 
25 Watts CW 


The X4592 cavity amplifier is recommended 
for use in Aerospace telemetry, television and 
general-purpose transmitters. It may be used with 
transmitters having wide modulation bandwidth. 
Its small size and light weight are major advan- 
tages for aerospace use. This unit is hermetically 
sealed; it may be used at any altitude. It uses a 
ceramic-metal planar triode. Operation is satisfac- 
tory during the severe environmental conditions 
of missile launch. 


A recommended dc-dc converter for use with 
this amplifier is Eimac Model EM4590. 


CHARACTERISTICS 
cS ELECTRICAL 

Frequency,’ continuously tunable - - - - - - - - - - - += 1700-1850 Mc 
Rf power’ output (with 2 watts drive) - - -  - Frequency,Mc Power output, Watts, CW 

1700-1750 20 

1750-1800 25 

1800-1850 20 
Input Signals - - - -  - -  Alistandard FM telemetry signal formats, per IRIG 106-60 
Bandwidth; Minimum, 3 db points - - -  - - = - -' 5 = «= §.) . 10 Mc 
Gain; Minimum, 1700-1850 Mc- - - - - SNE ta fm 8h mo, me te bret he 10 db 
Load Impedance};mominal(= 9.) tsi) |) eonteen oe iD SO eee ed etieiscs + = 6 50-ohms 
Vow Maximum, for.tull rated output- --. -2 - - = ~- <n = -) = aE Bag 
WithOUt Gamage 1's t= © | 88). are Pee a re) ah OS Se aoe 
mincieney.Overalle Minimum = (= =" =), f= ee acy PE ROR, 
Phase jitter, Maximum, between input and output - - - - - - - - = 5° peak 

Power Supply Requirements® 

Anode voltage Se Me ne tapers tek te)” Wigton Poot et Vom my ve! fee) te tel nh = GOOMMGITS 
Current SPY Brine” Roster ae Reet Mh awe Lea one tom Ue =) om! fos teh See 
Heater voltage a ein ere BE At | Be fers Ne em, oy omy mth el) eget | ee OE 
Current Paresh eerie, tan Tee ial eam Vel wf ie. 2 VAMNerar 
il Nes CEPOL PA gi~O8) PRR el P Arn tete ete ow min) Pe aw ine em | he oe ee ™ 7 Minntes 
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et hart X4592 


MECHANICAL 
Size, Overall (including protrusions) - - - - - - - - 7 7 4 X2i&’"x 114” 
Weightw s-MMEMMMCS  -Gui=) te ey ne, ben AW Pn al ee eee te oe ee ae 1.1 pounds 
Mounting te Meee wcities = ane Fn 8 a a PS Fa ae Heat Sink (not included) 
Luring eC ONITOlS Meme, et Rep mS Bee er ne Three (all on same surface) 
Coolingy-))-- =) =~ -G- =, |, = -- = (Conduction'to Heat Sink at —54°C to +95°C 
Connectorssriiinputi mee ee =) eer aie eee aieense aioe eg OSM Female 
TE OUtDUL meen enor ia ne: “i = ee a arial eiog cae Cage aa OSM Female 
Power oe eigen Sey acy) + hae DONESCH) LIM a00sa. sone 


ENVIRONMENTAL 


Temperature, heat sink, for continuous operation - - - * - - = —54°C to +95°C 
Altitude 2, ieteokal CURRIER) kn te Geo ens ene ee 
Vibration- - - - - - + - 2 © = = =. = 20g, 20-2000. cps, 3 major axes 
Other Pe ee BOA ae ee ec tie ae rey See am ok eae CRIM LL EO a 
FOOTNOTES: 

@1%) ee eee with similar performance characteristics for other frequencies in the 900-2500 


(2) Under worst combination of specified environmental conditions. Output and efficiency are 
higher under optimum conditions. 


(3) A separate DC-DC converter package, Model EM4590, operating from 28 +8/—4 Vdc, is avail- 
able from Eimac. Power supplies for operation from other primary sources are available on 
special order. 


The Eimac EM4596 is a miniaturized 20 watt 
cavity amplifier incorporating a ceramic-metal 
planar triode. It is intended for use in aerospace 
telemetry transmitters and special aerospace trans- 
mitters. It is hermetically sealed, for operation at 
any altitude. All connectors and tuners are access- 
ible on one surface. A low pass filter, for harmonic 
suppression is included. 


A recommended DC-DC converter for use with 
this amplifier is Eimac Model EM4590. 
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—_ hn EM4596 


CHARACTERISTICS 
ELECTRICAL 
Frequency,! continuously tunable - - - - - - - - + = =  -2200-2300 Mc 
Rf power? output (with 2 watts drive) - - - - - - - - - - =  - 17 Watts 
Input Signals - - - -  -  -  Allstandard FM telemetry signal formats, per IRIG 106-60 
Bandwidth, Minimum, 3dbpoints - - - - - - - - - -* - = = 10 Mc 
GainseMinimum 0 6-8 = eco = ae re an a = 10 db 
Loadvimpedancesnominal ete 5-25 ce a) ee a Osos 
VowRMaximumetoritullrated output-) “<< ip) <0 c-Si 6 oe 
without damage- - - - - - - - - - -* = - 3:1 
Efficiency,” Overall, Minimum- - - - - ~opynt oft Gctey, ba kecet Ife Epinwe ol gee oon 
Power Supply Requirements? 
Anode voltage Se eek We nm a a Ba, iw we ies GOO VOltS 
Current 5 ah Pee ge = eee Nm es EP et = BY eae Peet les 
Heater voltage ae ee. ee i te ee BG RY S\N 
Current - ee Amperes 
Harmonic Suppression (2nd, 3rd and 4th of 2200-2300 Mc) - - - - - -  -  -60 db 
Warm-up Time - - - - - - - - = - - - + - = + +3 Minutes 
MECHANICAL 
Size, Overall (including protrusions) - - - - - - - - - 3%" x 2%" x 12” 
Weight - - <= - = = = © (= = 2 = =) = = = = = 0.95 pounds 
Mounting- - - - - - - = = = - +  -  - To Heat Sink (not included) 
Tuning ‘Controls*2= j-- =") = “Were i ee Three (all on same surface ) 
Cooling - - - - - - - -  - +  - Conduction to Heat Sink at —54°C to +95°C 
Connectors: rf input? )-. =)" -* = 9 - ==) “-) 9 ee ee - Oo Nerenmiale 
rf output - = =~ = (= <= 9+ = © wes ate -- =) =) OSM Female 
Power - = = eee le ele he) Deutsch #DM 5300-3P-643 
ENVIRONMENTAL 
Temperature, heat sink, for continuous operation - - - - = we te D4°C to 00°C 
Altitude’. © =) 200926 =e Re ce Sonn) a orcad hoe eee eA 
Vibration - - - - - - - - - -  -  - =  - 20g, 20-2000 cps, 3 major axes 
Other ee ee ar ae ee ee eee) Cee) re oe Me VAN GS iat e.8| 
FOOTNOTES: 


(1) Also available with similar performance characteristics for other frequencies in the 900-2500 
Mc range. Model EM4539 covers 1420-1600 Mc, Model EM4592 covers 1700-1850 Mc. 


(2) Under worst combination of specified environmental conditions. Output and efficiency are 
higher under optimum conditions. See curves for typical output and efficiency with other drive 
levels. Power output is 20 watts minimum, —54°C to +75°C. 


(3) A separate DC-DC converter package, Model EM4590, operating from 28 +8/—4 Vdc, is avail- 
able from Eimac. Power supplies for operation from other primary sources are available on 
special order. 
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IN YOUR EIMAC HARD COVER CATALOG 
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X6004 
; ULTRAPROBE 


) 
&® VACUUM 
LEAK DETECTOR 


PROBE 


Eitel-McCullough, Inc., manufacturers of Eimac-brand electron power 
tubes for more than 30 years, now bring to the vacuum and aerospace 
industries a highly useful analytical tool for the precise location of vacuum 
leaks. 


The Eimac Ultraprobe vacuum leak detector probe, used in conjunction 
with mass spectrometer leak detectors, can pinpoint leaks to within .010 of 
an inch in a fraction of the time required to locate leaks with conventional 
detectors. 


PRINCIPLE OF OPERATION 


The speed and accuracy of the Eimac Ultraprobe leak detector probe 
is made possible by a unique design based upon the principle of coaxial gas 
flow. Conventional probes, such as hypodermic needles, are limited in reso- 
lution due to the rapid diffusion of helium into the surrounding air as the 

gas is discharged from the tip of the probe. In the coaxial flow principle, the 
@ gas (He) is passed through the center of a diluting gas (N2 or air). Upon 
discharged to the atmosphere, the diluting gas confines the concentrated 
detecting gas to a cone-shaped zone. With the Ultraprobe leak detector 
probe confining the detecting gas to a small area, it is quite simple to pin- 

point leaks. 


APPLICATION PROCEDURE 


Four modes of operation have been incorporated into the Ultraprobe leak detector probe for 
convenience of operation. These modes precisely control gas flow to permit rapid detection of vacuun 
leaks as follows: 


1. “DETECT” POSITION. In this mode, helium flows rapidly and unrestricted to blanket the 
work area and identify the general location of a leak. 


2. “SEARCH” POSITION. The He flow is reduced and confined to a relatively small area by 
adding a flow of the diluting gas (Nz or air.) This mode is comparable to the emission of a 
few bubbles of He per second from the tip of a hypodermic needle. 


3. “LOCATE” POSITION. This mode further defines the leak area by further reducing the He 
flow while the diluting gas flow is held constant. Maximum resolution is achieved when the 
tip of the Ultraprobe leak detector probe is held approximately 1/64” away from the surface 
containg the leak. 


4. “OFF” POSITION. The OFF mode provides a convenient means for placing the probe in 
standby operation. This allows minimum starting and shut-down time. 


@ GAS REQUIREMENTS 
Helium gas — 3to7 psig Nitrogen or air — 3 to 7 psig — 2 scfh 


(Effective 6-1-65) Copyright 1965 by Eitel-McCullough, Inc. Printed in U.S.A. 


TYPICAL RESOLUTION CURVE 


-!10 1@) +10 


SIGNAL — (Divisions on a commercial helium leak detector) 


DISTANCE FROM LEAK — (Mils) 


PRICE $229.00 


Contact— Director of Marketing 
Eitel-McCullough, Inc. 
301 Industrial Way 
San Carlos, California 94071 


—or your nearest 
Eimac Field Sales Office 


TABLE OF 


VOL. IL 


Effective REFLEX KLYSTRONS TWT — VTM Effective tN Ais mi tee 
GENERAL Date REFLEX KLYSTRONS* Date 
Eimac Field Representatives .......... 6-1-65 LK2OXD-A Iebousende ie sem foe 12-27-62 cai he ein ee 
Eimac High Power Microwave Tubes ....11-20-64 M2OXD=S a bacetas cn aaarteae °G 12-29-62 Lt ae ele Vas 3-4-64 
Eimac Beam Calculator ..............- 4-12-65 TKZOX FRB. cian cae hci Sep ineoee> 4-1-64 EM-1060 Ber im 2 /5c ce ee 4-1-62 
a atime ee ae PE Ea me 3-17-64 
POWER KLYSTRONS T ZOKIAON Ae. Pe. chs cea eens 12-27-62 Spee BENE WS BA 
Pe I ae eee peg at i 
eee ee ee 9-15-58 VO Lan Wirt eee ee er 2-16-60 ae 
LES he 22. a 4-22-58 TECH CK ABO, BEGETS 
2 he) Se ana. 6-6-58 icséta BRIS AE. HORE.2 3-15-64 
OS Se 5-9-58 LESS urwdiscert olsetere 8-10-60 CM IAL gp ot eneee« Rare t aoe 
ear renhsie ess ceess 4-1-63 SEES ERIE STII 3-15-64 EMAL OOO 3 sens d o> + Re aera ye 
oe ee 3-15-64 RKDSCR Lee, PR: aetery XDOGL Gage ss he ove teenage eer ey aoe 
SKMB000LA ......cccccccrccccccccces 7-15-65 EWI sr ie. Ce eae ow 3-15-64 X1OG3B...-+-serereeecrensewccoreers z is 
OPT Nirah cor Bara iveln one las Sieieyus.* 11-15-62 MiGs: Avis ot wks Borer: 8-10-62 OBR oi a cin es visas aie ataanss siaiein sign & 8 * 
3KM50,000PA ....-- 00-00. 0eee seen 7-15-60 STEN er tee A ene 8-10-62 Ste Came yg aS te oe aa 
on aR aaa at 10-16-62 pee laren uae sete se 3-15-64 RLGGEG Poe s+ See ee a at SS 
I 10-26-62 CS a en er Hee yl ee, ee, ee : os 
ee onic apncksnen's 7-15-65 See nee eye Sa ee ee ee a ne 
0 LESSEE 7-15-65 “Fit pactenehalbonreennettetine-te ad EU1003"*... «010.25, enema. au fe 
Pe iS. BA. 5-28-58 Farce ae PK he ay, Mee hy tO Soke 3 
(0S ee ee 4-2-63 iiea Aah ere, Meer, Ta: aieles MUOGTAY ovis ins vues te eee 6-14-63 
Qp oe a ctaihs asi oes 10-5-64 at Ste i mite. mee peer XLOQS cccccececcceeessss Ree sae 
ed. os ese 5-2-63 Ste LAE Una e hae X1009 dcceeccecse sas ccsess 3-15-64 
ES i ee 7-15-65 a, PRR, Duet aha SCLinER et eS 3-15-64 
RT eB geil cass « 1is6e cai39s 46 3-15-62 VNGE ose Sineceer bee k ‘Teh hie RRM RATS 10-16-64 
eer Ss Soe ons hn 9-25-62 TT OM ee aoe ee 4-1-64 
_ oe ak Ghanaian haha siiertesee ohh t yond: Seiten empvteg apd artyd- 4-1-64 
ha 94-60 drilse tee, A CREE 4-1-64 OTHER PRODUCTS 
Setar eee 10-1-60 seep er ee aa AE ACERS 4 
Yad, goes ee ee 1-64 
ae ae a 619-63 rite SON ane 
eg a erst tessererss® eb Wey yeaa ad See REEL 4-1-64 
Sy RAE ne are 10-20-61 Seageea ni ay” eine A eee ee TAAL a = ae 
Se ious XUN26B eos eeesseceeseceeeeeeetten 164 eugene 
Sie aia i alin mila ITSO eee 5 ct nk vee oe 6-19-63 
RMP GOOEA So snciaicca tudes srecens 10-1-60 SN Si Gr eM a oak cies ELAS faioie echo ok noe ot 
Bern Mr retes)...0O.ie. 4. 10-1-60 TEs unica mea a re ae EMASIE, =e tis oe ‘ 
Ber OO 0. oc. oS eeertehs < 10-20-61 EMG Gskshs bina cote a 
CaS Oe 7-15-65 EMAS2F CS ee a 3-1-6 
RMMBEGS cortebeieA tc. Ppa HAE 7-15-65 . PUA tee nie ee 9-15-65 
OT A eR § Opera bee 11-15-62 ny Pastas oo... son das pecan denne 10-15-64 
0 ae 10-15-65 Sri Soe 11-15-64 
PUTA ee nee See ote ee 3-15-64 
ae Se es kt rcs eee 3-1-65 
hg ere EMMIS ooo eco cece eeeeeeereeees 315-64 tae ae Bs 
ee ee 11-1-65 slept eat a og aa ana ar ake: cl | Dee Re RR ere oops Pees 9-1-64 
ee ns 7-15-65 EEE O ste teat con ea cars Fe “Raigad 0 i enh Cat teen 2-15-65 
+ OS Ee See 11-15-62 dha eda i nie a tr ati het uarase Ca. hagihatc oe net ies 9-1-64 
akon 8.5 9 Dean ee 10-20-61 BW TG/ ELIS oneaonc™ sage mM EMA5S5 oc ee eles cae 9-1-64 
on Syeceaoy Bana, 4-25-61 aida ine seed Boek wien be Pee Cee tee 9-1-64 
RRO etna aoc ee ons 4 we dcsaisies sas 7-15-65 ELON 3 one veteran yha rem ores Sais 41-62 EMASh TO: cee ae ess 11-15-64 
REALD eer tte a creta tse ane © fies sie 6-1-65 sa aap d cle a aa ig ce ce aha ki 4-1-62 EM4574, EM4585, EM4586............ 2-15-65 
Aye gr Sr aL ieee Oe” 8 Soria bal aan BidRee en 6S kes ees ene 2-1-65 
INDUSTRIAL MAGNE TRONS" Cee ho Te Nahi MAGI Ds VU Serta ee 6-1-65 
chgids'e 1) Aa abe pn dh Ne ee aT ie ae acne ae a ener 6-1-65 
es Sere ee ge in cs Sipe stelans ots 5-1-65 PLGA iris svsieaie wie wpe weleGanin ds denis 8-1-62 EMASIR ee ee ee 61-65 
EMIT POPE tiene hroe ners res eke rae pet ed erates, 4 eatea = 6-1-65 
on WATER LOAD* BML OO iagicst sige tesigy es rege eet “ EM4581, EM4582, EM4583 ............ 5-165 
Bese T Goa Chee acter il hace Rite BUASOOM: Ginko ets ents cee ties eee 6-1-65 
WL-120, 130,140......--...0eeee seers 61-64 Sr etaey ogy —'sy GA aa Sere ye Sade ORES SUR BEE ee ES AE 6-1-65 
TOS CRT ETA ee 12-1-64 SNORE Gdltind tintin Wowace emer apenas pte Babee bie ok be on eek fader 


* Divider Sheets Not Available Effective Date 12-31-65 


EIMAC 


A Division of Varian Associates 


The EIMAC 5K70SG power amplifier klystron was designed specifically 
for use in the ground transmitters of spacecraft communications systems. 
The outstanding characteristic of this klystron is its high efficiency of 55% 
at full power and bandwidth. The 5K70SG has a rated output power of 24 
kilowatts at frequencies from 2090 to 2120 Mc with a 1 db bandwidth in 
excess of 15 Mc and a minimum gain of 50 db. 


The specifications to which this klystron is manufactured require 
extraordinary performance as regards random amplitude modulated noise, 
long term stability, spurious outputs, long term group delay, and linearity. 
Performance details for the 5K70SG are listed elsewhere in this data sheet. 


A large cathode is used in the 5K70SG providing cathode loading of 
less than 250 milliamperes per square centimeter. This light loading 
contributes to long life. The electron gun of this klystron provides an excep- 
tionally uniform beam which contributes greatly to its stability and high 
efficiency. 

Five integral cavities are used in the 5K70SG. Both input and output 
couplings are fixed. The output window is a thick beryllium oxide disc 
which will withstand severe abuse. An arc detector is provided to protect 
this window. 

The 5K70SG incorporates a built-in vacuum pump in the form of a 
titanium getter which should be energized whenever heater power is applied. 


A focusing electromagnet, Catalog Number H-195, has been designed 
for use with the 5K70SG. EIMAC Water Load WL-204 is recommended for 
use with this klystron. 


CHARACTERISTICS 
ELECTRICAL 
Heater: Voltage (+5% ) Ff ELSI foo Baal ieee 20 eg 7.5 Vac 
Grrrenteqnominal)ge en) eel go fy = ea = = 11.5 Aac 
Cathode: Oxide coated 
Heanor ines wae ne - Pls |) = fl priee =e eke) 5 Min 
Getter: Voltavee an sks) ws 2 ie, Se es 4 Vac 
Current ine Py ES ete Oe 1) a fe 24 Aac 
Power Gain 5° yin a ee Oe ee a 50 db 
CTIDUG LOW CEI pe rad sot a) roe) ae oating) = 24 kW 
PreduenGcyp nance yo-) os peril) = a eve 2090 to 2120 Mc 
Random Amplitude Modulated Noise- - - - - - —75 db 
Stability (power variation over a 36 hour period)- - = - +0.1 db 
Spurious Output (excluding harmonics) - - - - = - —85 db 
Linearity (two tone test, 2 kW output power 
at each frequency ) ieee begets.) ioe —30 db 
Phase shift as a function of beam voltage- - - - - 0.0935°/V 
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OK70SG 


S-BAND 
24 KW CW 


POWER AMPLIFIER 
KLYSTRON 


—— hn 5K70SG 


id 
MECHANICAL 
COperatie OSIUON etme. Fl mos Paria Sal Ao ee fm ie F oe) el ay ae le Ai ai ia er RAT. 
Input Couplings ( rh) a = ea tee oe ei) 5) Type N) Coaxial: Fitting 
Output Coupling (rf) - - - - - - - - - - = =, - -UG435A/U Flange 
Wielehts sh 7OSG220 Pee en Miele amulet) bashes g (om) ol nue emit Gian ie ce) Gare Oe ee 100 Ibs 
H-195 Electromagneti-yiyen belie ieesy goes al =) =e eee 186 lbs 
Tuner starting <LOrque:{i tt t= Sei rome ae ce oa ee! ee ean ne eee 80 in-oz 
Tuner Stop Torque ce al ee ee er gn er ee ee ey 30 in-lbs 
Cooling: Forced Air and Solution of Water and 
Ethylene Glycol Flow Rate Pressure Drop 

Cathode ST gait peels oe <a | ol ee eee OL CLIT) Free 

Klystron Body - - - - - - - - - - 12 gpm 65 psi 

Klystron Collector - - - - - - - - - 18 gpm 40 psi 

Electromagnet - - - - - 2 gpm 30 psi 

ELECTROMAGNET POWER SUPPLY REQUIREMENTS 
Voltage, adjustable;to.-9 =) cy me EO 
Current; adjustable:t0 = 4) =) (29 5 te ad ew a) ee ani 
MAXIMUM RATINGS 
BEAMBVOLRTAGE ss (2) Tt) lain Cece Ue Re ne ee oka agate 23 kVdc 
BAMEGURR EIN Dist Ga teh ree ete ee ee ee ae 3 Adc 
BEAM INPUT POWER Pe eat ee ee re ee eee ee 70 kW 
BODY GURRENT - vos ieee tt inion covet a) Diat 0ie? Fic) commis hh 889 Co 1 O0UmAdG 
COLLEC LORsDISSIPATION:] "=" =) =) 0-0 Be - 0 ee : -eee 70 kW 
INLET COOLANT PRESSURE- - - - - - - - - - - - - 125 © psig 
COOLANT OUTLET TEMPERATURE (=) =) 2 0) % 0 = ef eee en ee 80 ot 
TOAD AVS W Reet" cepa) Wie retain (cede eent > Si Ole cone ean ewe [acy 
TYPICAL OPERATION — TUNED FOR BANDWIDTH 

Frequency wtee et (loa) odmcs am tn eS ee ot anh sec ee 2100 2100 Mc 
PUCDLIL DOWER =i fait aig Pe ter Nl ms 0, ie eRe) lh ah 12 kW 
Driving Power me Mf ie AE i has eg lo ce een ate San) Pa ee mang Ee 150 160 mW 
Power, Gani 3-9 i=) os es See leas adm ce | f=) h/t at 52.2 48.8 db 
Bedamryoltage:-yie a a) ns long Rote eet a a ee ewe 20 16 kVdc 
Beam Current =0 ji) 7-" “S-sacamet a itr ee 2.425 1.575 Adc 
Body. Currenti-) og 82) | Ueh  w  aaee e  e eee 30 15 mdAdc 
Ldb: Bandwidth) 54-0 Wes -8) Tie) hoe ene vee aie ee 17 14 Mc 
Efficiency wiih as (aim. yieid, gate emi, Unie or, Le di ee eo 55.7 50 % 
Electromagnet Current oP ne ee ee ae ee eee ae 19 12.5 Adc 


For additional information or information regarding a specific application, write 
to EIMAC a division of Varian, 301 Industrial Way, San Carlos, California 
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EXPANDED LINEARITY CURVE 


BEAM VOLTAGE (5K70SG) 


5K70SG bar — 


= bar 5K70SG 


POWER OUTPUT -KW 


I, = = 2.25 AMPS 
Eff =56.5 % at 0.2 WATT DRIVE 


KLYSTRON BROADBANDED AT 
200 MILLIWATTS DRIVE THEN 
REDUCED TO ZERO IN STEPS. 
TUNING NOT TOUCHED. 


See Expanded Curve I7 Mc 
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Ame TUNED TO THIS BANDPASS 
| ee 
20 40 60 80 100 120 140 160 180 200 

DRIVING POWER- MILLIWATTS 


LINEARITY CURVE: POWER OUTPUT vs. DRIVE POWER (5K70SG) 


—  5K70SG Seth — 
2090 Mc 2105 Mc 2120 Mc 


capes 24 KW 24 KW 24 KW 
-60db ——-— 

-50db —- 

- 40db 


2nd 3rd 4th 5th 2nd 3rd 4th Sth 2nd 3rd 4th 5th 
HARMONIC HARMONIC HARMONIC 


2090 Mc 2105 Mc 2120 Mc 
(12 KW 


gps \2 KW 12 KW 
- 60 db 

-50db ~ 

- 40db 


2nd 3rd 4th Sth 2nd 3rd 4th 5th 2nd 3rd 4th 5th 


2090 Mc 2105 Mc 2120 Mc 


* 1.2 KW 1.2 KW 1.2KW 
7Odp See Note See Note See Note 
- 60 db 
- 50db aa 
-40db 


2nd 3rd 4th Sth 2nd 3rd 4th Sth 2nd 3rd 4th 5th 
Note: VALUES SHOWN ARE LIMITS OF MEASUREMENT 
RESOLUTION AT THE 1.2 KWLEVEL. 


HARMONIC PATTERNS—3 FREQUENCIES—3 POWER LEVELS 
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CAVITY TUNING CURVES 


ines dnt 5K70SG 


EFFICIENCY- PERCENT 


3619 He IZ) SRR ISa ISG oe i IB IS eres At 
BEAM VOLTAGE -KV 


EFFICIENCY vs. BEAM VOLTAGE (5K70Si:) 
TUNED FOR HIGH EFFICIENCY 


2100 
27 Kw LEVEL 
14 Mc Idb 


2100 
1.2 Kw LEVEL 


BANDPASS CHARACTERISTICS AND CAVITY PLACEMENT 
FOR BROADBANDING AT THREE POWER LEVELS 


Tentative Data 


f aIMAG 5KM300SI 


® A Division of Varian Associates S-BAND 


@ A OAR RTOS, COA VIR a Ran Fe 100 KW CW 


POWER AMPLIFIER 
KLYSTRON 


The Eimac 5KM300SI power amplifier klystron was designed speci- 
fically for use in the ground transmitters of spacecraft communications 
systems. The 5KM300SI has a rated output power of 100 kilowatts at 
frequencies from 2100 to 2400 megacycles with a 3 db bandwidth of 15 
megacycles and a minimum gain of 55 decibels. 


Five integral cavities are used in the 5KM300SI. Both input and 
output couplings are fixed. The output window is a thick beryllium oxide 
disc which will withstand severe abuse. An arc detector is provided to 
protect this window. 


The electron gun of this klystron provides an exceptionally uniform 
beam which contributes greatly to stability and high efficiency. This gun 
incorporates the Eimac Modulating Anode which provides a versatile means 
for controlling the beam. 


The 5KM300SI incorporates an ion pump which maintains a low gas 
pressure in the klystron and also provides a continuous indication of this 
pressure during operation. 


A focusing electromagnet, Catalog Number H-225, has been designed 
for use with the 5KM300SI. 


9) CHARACTERISTICS 
ELECTRICAL 
Peter eV leave (Ole) (ie) meee Si oe rede Oe 13 Vac 
current iVINOmInal) eo Wieets ~  e NPa one ent on 5.4 Aac 
Cathode: Impregnated, Unipotential 
Mean ea Linen ee emeeer a Neat) Rear be 5 Min 
Ion Pump Supply 
Voltagewornit-) eset =) seo) ewe ees 1 ero to.dikVde 
CAUTION A angie ren ae pets) Rha eesti nh om 1 mAdc 
Power Gain SU aL eed sheer Saea ay aaa. tt ee ma ere ki Ca 55 db 
LEUNG Ty RE a Cg) ht 100 kW 
Frequency Range - - - - - - -  - 2100 to 2400 Mc 
Phase shift as a function of beam voltage- - - - - 0.026°/V 
MECHANICAL 
Gite bebe eters tate abcigs” SSE Ce MES oC CUR Tee oe SoC eter nt aL Dee ee pm LE 
faputicoupling (rt) St-s) - ope = ell fe = elie eR eyes Fa) oe UG-237 Dey 
rronEwoupineic rt we em nee an) mittee im Sudad, (mie She SS WReA4SO Waveguide 
Micigiita tok MS00SI teat nal =P Pooh aig a\ need tens rein Pee Pe) ce en a0 Ibs 
H-295 Blectromacnet!=) 1-' hie ee ee Se ee BORIS 
Tuner Starting Torque (max)- Pia tete) ee ote Ber bb tap eS) bah ee ec. le OT ee 
Tuner Stop Torque Byte ee Mie Way aN inde Fe te“ kha Gat) me) Ned, at eee 
Cooling: Forced Air and Water Flow Rate Pressure Drop 
Cathode doen emt AN iranian eyelet cretion 8 ney bps 25 cfm Free 
Klystron Body SES eT hi hn eee aS, ART ee 2.3 gpm 60 psi 
& BR TVStrn A OLLECLOY <8 eis yen acm c) ie) ea im ige| - 65 gpm 23 psi 
Electromagnet SOR ROA Ut an ae ee UC ae 2.5 gpm 45 psi 
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oat hart 5KM300SI 


ELECTROMAGNET POWER 


Voltage, adjustable to- - - - - - - 
Current, adjustable to- - - - - = - 


MAXIMUM 
BEAM®VOLTAGE - = 00-5 (ier st = 9 = 
BEAM CURRENT- - - - - - = - 
BEAM INPUT POWER at ural ia 
BODY CURRENT (WITHOUT DRIVE) He 
BODY CURRENT (WITH DRIVE) - - - - 
COLLECTOR DISSIPATION - - - - - 
INLET COOLANT PRESSURE- - - - - 
COOLANT OUTLET ge rete cre rt ae, 
LOAD VSWR- - - See ye ber ay, Fs 


SUPPLY REQUIREMENTS 

i ase pee = = ESET OOF Vdc 
ee ae te) Peres AO, Nele 
RATINGS 

38 kVdc 
7.9 Adc 
300 kW 
50 mAdc 
350 mAdc 
300 kW 
125 psig 
80 °C 
ae a a Soh Mone Orn) co aie ete ied 


TYPICAL OPERATION 
Synchronously Tuned High Efficiency Tuned 


Frequency ain i) Oa ein Sate ee card ee 2115 2388 2115 2388 Mc 
OuLpUEBEOWEI=! N=. (ian) eter ed) ane 74 19 104 109 kW 
Driving Power eee eee eg ae 1 1.15 215 199 mW 
Powerg Gains Paige) age inde: 5 mt a 78 78 57 57.3 db 
Beam Voltage- - - - - - = - 35 35 35 35 kVdc 
Beam Current w/e OE aege lbro” iiss (ial ace 7.2 7.2 Tip? 7:2 AGE 
Body Current-— - =o Who imeee, Beas Yn 135 85 340 190 mdAdc 
Modulating Anode Voltaze 

(with respect tocathode) - - - - 35 35 35 35 kVdc 
Sob bana width | besa) oli. 9) Aiea le = 3.5 4 15 15 Mc 
Efficiency SWRA) es a ey 29.4 31.5 41.3 45.3 % 
Electromagnet Current eh i Me ee, 18.1 18.1 18.1 1Stl ee Adc 
LoadivVSWR- <1) = eo = Baan ore et isa hea Gp taal 1.1:1 

5KM 300 SI 


BEAM CURRENT (AMPERES) 


BEAM VOLTAGE (KILOVOLTS) 


. » 


POWER OUTPUT ( KILOWATTS) 


YAE (OW PUMP COWNEEC TION 
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2,05 TYP 


18. BIS L/E70 = irs 


5KM 300 SI 


Ep 35 kVde 


Ip 72 Ade 


Imag 18.1 Adc 


DRIVE POWER (MILLIWATTS) 


5KM300SIi 
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KECEPTACLE MS F/OZA-/2-5P 
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Tentative Data 


EIMA X3054 


A Division of Varian Associates 


2.5 KW 
POWER AMPLIFIER 
C-BAND KLYSTRON 


The Eimac X3054 is a five-cavity, air-cooled power amplifier klystron 
tunable over the frequency range of 5.925 to 6.425 gigacycles. It will deliver 
a minimum CW output power of 2.5 kilowatts with a minimum power gain 
of 50 decibels and a minimum 1 db bandwidth of 20 megacycles. 


The very high gain and efficiency of this klystron make it particularly 
attractive for transportable equipment. 


A common air inlet is used for collector and body cooling. Improved 
collector cooling is achieved through use of an integral plenum chamber 
which encloses the collector. 


This klystron is focused with a permanent magnet and an auxiliary 
) low voltage collector coil. 


Both input and output rf couplings of the X3054 are fixed. The only 
adjustments required are the tuning of the cavities. 


CHARACTERISTICS 
ELECTRICAL 
Cathode: Impregnated, Unipotential 
Mean ge ime wei mee = ele Eo Miscn ve = usm Ose ye Yn pea Pn 5 minutes 

Heater: 

NV OLA PGS (hos) am-aiet a) SNL Wap Ue dpe nn Pe NN es volts 

Currents cnominal gp t-2 0) aM an Diesel ne ae ee a he We 3.7 amperes 
IMAGES ERATE ce A ee ee 50 decibels 
UL DU CLOW -eamrcus n= eco oa) hen 0 Renters ein yk 9B eidloware 
Mrequelicy si alge ae meMiee ts oor Pete dP ehefe oP at ape Te Pa 5.995:6/495 gigacycles 
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COOLING Aiz INLET. 


COLLECTO@G® coiL CPECErPTAcLE 
Be~w MOUNT RBECEPTACLE 

#MS SICZA- 16 - 11 

MATES WwiTH - 

Pug *~*MSBICSGA-IG-11S 
2oB.e CLAMP ON BOEN-8 
W -NEeGATWeE 
‘S=Pcainve 


THEEMAL. swITCH BECEPTScLE 
Box MouNT RECEPTAU B* MS310724-/4q5-7P 
MATES wiTH- ’ 

Pug *MsSaiocA-14S-7S 

4C4BLE CUSMP 4N 3057-64 


ual 
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esti 


“A @°R' BopyY THEEMAL SwiTcH (in50°c) 
“c* @ "D" COLLECTOR THEZMAL switcH (2RO%c) 
BNMVEMES 


MOUNTING HOLES 
Soe & BOT, 


4 AS SHOWN 


MOBMELLY CLOSED. EF INPUT 
UG-344/4 FLANGE 


e.F ourPpur 


X3054 KLYSTRON 


z= 
Xo, 


X3054 batt — 


— het X3054 


MECHANICAL 
Maximum Dimensions 
Vencth® ooage en eerie toe! C7 ee en a Rn me rm ae 17% ‘inches 
Wid the ae en se ie Ome <2 Bend om 164% inches 
Depthaipewes- ere nmo ema 7, far ee aed eee 15% ~—sinches 
WClCli tc se nem ee Rms) 8 Ven es Rey 95) | en ce ee 120 pounds 
Input Coupling (rf) - - - - - - - - - - - - - UG-344/U flange 
Output Coupling (rf) - - - - - + - - - - - - -  UG-344/U _ flange 
Maximum Tuner Start Torque’'- - - - 2 << =< “= = “s "= « 30 in-0z 
Maximumsluner;Stop Torque = =" =) = <5 =" lags = - 100 in-0Z 
Mounting Position- - - - <= = =s= = - =. = «© = j= - any 


Cooling: Forced Air (25°C at sea level) 
Flow Rate Pressure Drop 
Body and Collector - - - - - + - - - - + 175cfm 1.2 in. H20 


Collector Coil Power Supply Requirements - - - - - - -  - 40 volts at 9 amperes 


MAXIMUM RATINGS 


BEAM VOLTAGE (dc) A I an ae eee Le 8.5 kilovolts 
BEAM CURRENT (dc) ae 0.85 ampere 
BEAM INPUT POWER ee ee ee ee ee 6.5 kilowatts 
BODY CURRENT WITH RF DRIVE (dc) - - - - = - - 70 milliamperes 
COLLECTOR) DISSIPATIONS 3-year 6.5 kilowatts 
LOAD "VSWR =) is) fat fate ie mast |) mine 0 er ee 1.5:1 
TEMPERATURE OF BODY AND TUNERFINS - - - - - = 150°C 
TEMPERATURE OF COLLECTOR- - - - - - - - = 250°C 


TYPICAL OPERATION — TUNED FOR BROADBAND OPERATION 


Frequency Ww pee Ce ke, Ceca vary tees (Sak Eee r= = sue 6175 megacycles 
Output Power's” = =: 7-5 Mies) 91) Fea ee  - e Pe) kilowatts 
Driving Power We ee er ee 8 milliwatts 
Gain a ae Tee ee ee es ee Per eh, | 56 decibels 
Beam’ Voltage’-9) =) <8 9 :--) one 5 = 8.2 kilovolts dc 
Beam Current a ee ee ee ee eee ee se 0.74 ampere dc 
Beam Power Efficiency- - - - - - - - - - = = oo percent 
1 db Bandwidth - - - -, * = + «= + = =25' = = 24 megacycles 
Body Current = ==" =) =) (=) fea = 0) oh er ee 40 milliamperes dc 4 
Collector Coil Current- - - - - - - - - - - - i amperes dc 


For additional information or information regarding a specific application, write to 
Eimac, a Division of Varian Associates, 301 Industrial Way, San Carlos, California 
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EIMAC 


The Eimac EM1188 series of ruggedized ceramic/metal reflex klystrons 
operates in the 20 to 35 GHz region with long life and high reliability. 
EM1188 series tubes will deliver power outputs of 750 mW at a voltage of 
only 800 V over a 1000 MHz mechanical tuning range. External cavity 


tuning makes possible very stable operation. 


The EM1188 was designed for application as a parametric amplifier 
pump source where excellent frequency and power stability are required. 
It also finds application in microwave equipments requiring a high frequen- 


cy power source. 


TYPICAL PERFOR 


ELECTRICAL PERFORMANCE 

Frequency - nelle ict a Le Se 
Mechanically TEES ee 
Power Output- - - = - 
Electronic Tuning Renee 3 db bandwidth - - = 
Resonator Voltage - - = - PE ica yo od sie ge he 
MathodesCurrent, = 8), = =) = = = = « 
Repeller Voltage - a, ws 
Repeller Modulation Sensitivity (3 db peveek) - = 
Heater Voltage - - - -  - 
PoC AtCESCUITCNt gegen = ae lm ie es 
ikemnperaturesCoeficient? a" sr" -«) = = oe 
Warm-up Time - - - - - - - - = 


MAXIMUM RATINGS 

Resonator Voltage - - - - - - - =- - 
Cathode Current -— - - a 
Repeller Voltage ( Negative vith eeaades to cathode ae 
Note: Damage to the tube may occur if maximum ratings 


MECHANICAL 
Electrical Connections (Type) - - = : 2 < 
RF Output Coupling: 
(a) Flange size - - - - - - = - 
Cb) Waveguide size - = - = <«- ' = = 
Cooine Requiredac: F729 Et et ee ae 
INGtUW Righty wn m0 ae he hm i oye 


ENVIRONMENTAL PERFORMANCE 

Temperature Range - = - = «= =- - 
ALA Ticlceic)) Pees ra Pettibone he A) 
acces ie Wart) be eer we 5) Base ad ee 
Shock 5 eR IYY | Sey het) pen ed a 
*See Application Notes 
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MANCE 


EM1188 


SERIES 


K BAND 
REFLEX KLYSTRON 


Operating Voltages* 


650V 800V 
- 20-35 20-35 
- 0-1000 0-1000 
- 500 750 
- 90 130 
- 650 800 
: 60 70 
= a= ot) 50) 
- 2.0 2.0 
- 6.345% 6.345% 
- O37 0.7 
- 200 DU 
. 45 45 
=e apattce ala y + ee eeee 850 
Be ee) Ng eee 80 
- se ee so teen 


are exceeded. 


(GHz) 
(MHz) 
(mW ) 
(MHz) 
(Vdc) 
(ma) 
(Vdc) 
(MHz/v) 
(Vac) 
(amps ) 
(KHz/°C) 
(sec ) 


(Vdc) 
(ma) 
(Vdc) 


- Flying leads 


- UG595/u or UG599/u 
RG53/u or RG96/u 


- Conduction and/or forced air cooling* 


- Approx. 4 oz. 


- - Maintain flange temp. under 100°C 


pine ie katie ales ade AMER” Ys 100,000 ft. 
a eee EE aya e 10-1000 CPS 
ete 7 eet ey) aie 100 G, 11 msec 


Printed in U.S.A. 


— ker EM1188 


APPLICATION NOTES 


Operating Voltages 

For maximum performance, the tube must 
be factory preset for the desired operational 
voltage. 


Cooling 

Conduction cooling thru waveguide flange 
and/or sufficient forced air cooling will be re- 
quired to maintain the flange temperature of 
the tube below 100°C. 


Resonator 
The resonator of the EM1188 is integral with 
the body of the klystron. For this reason it is 


often convenient to operate the resonator at 
chassis potential, with the repeller and cathode 
at appropriate negative potentials. 


Cathode 

The heater voltage should be maintained 
within +5% of the rated value of 6.3 volts if 
variations in performance are to be minimized 
and the best tube life obtained. The heater and 
cathode of the EM1188 are internally connected. 
When the resonator of this tube is operated at 
chassis potential, the heater transformer must 
be insulated for the cathode-to-resonator voltage. 


OIMENSIONS IN INCHES 


DIMENSIONAL DATA 


CONNECTIONS 


| REPELLER — GREY 
2.HEATER — YELLOW 
3.CATHODE- GREEN 
4.HEATER CATHODE - WHITE 
5.GROUND - BROWN 


(H) LEAD LENGTH (TYP) 


‘EImac X-1095 


‘ Vivisic 7 : REFLEX 
») | KLYSTRON 


TYPICAL PERFORMANCE 


ELECTRICAL PERFORMANCE 


Frequency Setting- - -  -factory preset at frequency 
between 5.9 & 6.7 Gc 
Power Output- - - - - 400 mW 
Electronic Tuning Range 
(3 db bandwidth) - - - 100 Mc 
Resonator Voltage- - - - 600 Vdc 
Cathode Current - - - - 45 mA 
Repeller Voltage - - - - —100 to —200 Vdc 
Modulation Sensitivity- - - 2.0 to 3.0 Mc/V 
Heater Voltage - - - - 6.3 V (ac or dc) 
Heater Current - - - - OTA 
Mode- if a = 7 COC 4% 
VSWR of Load - - - - 1.2:1 max 
@) Temperature Coefficient -  - +50 kc/°C 
4 Warm-up Time - - - - 30 seconds 


MAXIMUM RATINGS 


Resonator Voltage Beet ee ey ay eee i en om et) fe a + OCS ie 
@athodesCurrent’= fse-< Roe on = pore bere SF bey - GO ama 
Repeller Voltage (negative with respect to the cathode) - - - -  --850to—500 Vdc 
Note: Damage to the tube may occur if the maximum ratings are exceeded. 

MECHANICAL 
Qperatine Position" esrr's) <<) fs 0 Sweep er ge te, a oom ok AY 


- - Flexible Leads 
See Outline Drawing 


Electrical Connection 
RF Output Coupling 


Cooling Required- - - - - - = - - = = = = + + Conduction 
Net Weight - - - - - - - = - - - - -*- + + + = 6 ounces 
Shipping Weight (approximate) - - - - - - - - - -  - = 4 Pounds 
ENVIRONMENTAL PERFORMANCE 
MeMVErAtITe ety le tae om vw ee ue et ete A —55°C to +125°C 
AlCICEG were ere ee, Ce ele ee hee ee w= “ee 170,000 feet max 
Vibration Ch ay Ce ae eee ee ee ee 10 G, 5 to 2000 cps 
Shock eee ele eee dS TP Page ei ieee gen Re cmt pono. be aE oe 1 OO Caine 
OUTLINE DIMENSIONS 
Pleichitey - sae =), e- erier on) Ry A] ome pom en eee bt te ee - |) LL. AQsinehes 
> Width mM he ed ete 6 ee a at me Geka Re. 2 OO ene 
PCTS wee NM ee Se eb lm Minntee eee nent | om = 2.45 inenee 
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— gent X-1095 


NOTE: All voltages referred to the cathode. 


APPLICATION NOTES 


COOLING: At sea level this tube will not require forced air cooling when operated at its maximum 
rated dissipation with an ambient temperature less than 125° Centigrade. The waveguide flange con- 
nection will normally provide the required heat-sink for conduction cooling. If an insulator is used 
between the tube and waveguide for DC isolation, forced air cooling may be required to maintain 
the ceramic-to-metal seal temperatures below the maximum rating of 150° Centigrade. 


RESONATOR: The resonator of the X1095 is integral with the body of the klystron. For this reason 
it is often convenient to operate the resonator at chassis potential, with the repeller and cathode at 
appropriate negative potentials. 


CATHODE: The heater voltage should be maintained within +5% of the rated value of 6.3 volts 
if variations in performance are to be minimized and the best tube life obtained. 


The heater and cathode of the X1095 are internally connected. When the resonator of this 
tube is operated at chassis potential, the heater transformer must be insulated for the cathode-to- 
resonator voltage. 


VSWR OF LOAD: To obtain the typical performance listed, the load VSWR should be less than 1.2:1. 


DIMENSIONAL DATA 


CONNECTIONS 


|. REPELLER — RED 
2. HEATER - WHITE 


3. HEATER CATHODE - BLACK 


EM1300 


MAGNETICALLY SHIELDED 
ry \ VOLTAGE TUNABLE 
v MAGNETRON 


250-500 Mc 
100 mw 


EIMAC 


DESCRIPTION 

The EM1300 Voltage Tunable Magnetron Oscillator delivers at least 
100 mw over the frequency range of 250-500 mc. This miniature magneti- 
cally shielded oscillator is ideally suited for applications requiring compact 
lightweight packaging. Its unique magnetic circuit results in negligible 
external magnetic field and permits the tube to contact other ferromagnetic 
materials with no degradation in performance. 


FEATURES 
e Magnetically Shielded e Small Size 
e Light Weight e Rugged 
e Linear Voltage Tuning e Flat Power Output 
TYPICAL PERFORMANCE 
ELECTRICAL 
PeCHIGNOVE AGC ISR ae = ys) ae CO eeDAI“* CS Caren uate 250-500 Mc 
>) Rrpdewoltagcuu sata Rabe es 920-1840 V 
Parnode Current iscmee= = Po) us as os gO OR RP 0.5-2 mA 
PepicAibOwemOUutputen Gs 28 one. oy Se = a ON Ge 140 mw 
Broder sSensitivitya seq)? = vat “ek mo Se eat 0.3 Mc/V 
Injection Anode:Voltage. = 42. 2 = = += * © 7 > = 200 Volts 
Picction Anode Current sys? a7 en os) ee ae ins 0.0 mA 
Heater Voltages(AGor DC) j 2) Wie mis 9 = jae = Ss 6.3 Volts 
eaten Currents AC or DC) 9 hea ge —) “st Mav) oe a sy ti 0.9 Amp 
Pad nin PACanice at pyle vias Be 1 Meera ha ee Oates cnr eS. 6m) 8 ix 50 Ohm 
ada VES WW Hin signe cat Nee etn om See ve ie Ae orien ate Ye 1131 
Power Variation’ - - - - - = = *': 2. ss = 3 +1 db 
MECHANICAL 
Operating Position- - - - TUS pee eee ea ie eck FAT 
Conlincre faa cee a? ec) Seas abe ee oe is) hoe 2 Conduction 
Blicctrical Connection. = “2 e-2 5a. = - - - “22's => = ~= "Flying Leads 
BEOuiput.Coupling@s “= = -- M’ackaaala:. =. = - 7° > 2 ANC Female 
Ae Chega tcns Fis Wg. i= ab ta amigos) ce te ES tS: gk 1.8 lbs. 
MAXIMUM RATINGS* 
Anode Voltage en PO ey i Na tel eee ae es Ba VS a OODOO Moles 
Pamndeerirrentice ben! os) Testatisns (= yea tere oS Ma So se 10 mA 
rection Anade Voltage. /a0iilte\ st Metin de) sg Mr Fees 500 Volts 
» ) Prvectinn: Anode, Current. iis! ia ese SS pte eh age 0.5mA 
) Porras |e, oN ie a ie ie vel pim oe We 6 gS eam a 


*Damage to the tube may occur if maximum ratings are exceeded. 


Suteccsanaavs 2 O28 Ge ie BGT a1 ells de 8 2) ee 4 2 he HE OL A 2-1 1 ee = eat P= B= 


(Effective 12-15-65) Copyright 1965 by Varian Associates 


— Katy EM1300 


NOTES: 


1. The operating frequency is a function of the 
anode voltage; therefore any voltage ripple 
on the anode supply appears as frequency 
modulation on the RF output. 


2. The heater supply may be either alternating 
or direct current. If direct current is used, 
the heater connections must be connected to 
the negative terminal of the heater supply. 


| K ]2320[ 2.380] 


3. Cooling—To insure optimum tube perform- 
ance, the magnet shell should be maintained 
below 70° C. 


4. Temperature Stability — The permanent 
magnet of the shielded VTM has been tem- 
perature stabilized to minimize frequency 
changes caused by variations in the magnet 
temperature. The temperature/frequency co- 
efficient for the shielded VIM is 0.008% of 
the operating frequency per degree centi- 


grade. A positive change in temperature will ST cai’ 
+18 : _ FLYING LEADS 

always produce a positive change in fre ene 

quency. 


CHARACTERISTIC CURVES 
Typical Performance Values 


300 2250 
= 250 2000 
> 
' be 
5 200 1750 2 
a <j ' 
- WW 
3 ae eae x4 
fad 150 9 1500 ar 
LJ ee ro) 
3 ANODE VOLTAGE = 
a 100 ee acd aul 
meee ° : 
: aiden a 
750 
250 300 350 400 450 500 


FREQUENCY -Mc 


EMI310 


AC 
: elm MAGNETICALLY SHIELDED 
® ) VOLTAGE TUNABLE 

/ MAGNETRON 


500 -1000 Mc 
100 mw 


DESCRIPTION 

The EM1310 Voltage Tunable Magnetron Oscillator delivers at least 
100 mw over the frequency range of 500-1000 Mc. This miniature magneti- 
cally shielded oscillator is ideally suited for applications requiring compact 
lightweight packaging. Its unique magnetic circuit results in negligible 
external magnetic field and permits the tube to contact other ferromagnetic 
materials with no degradation in performance. 


FEATURES 
e Magnetically Shielded e Small Size 
e Light Weight e Flat Power Output 
e Linear Voltage Tuning e Rugged 
TYPICAL PERFORMANCE 
ELECTRICAL 
. ReQUCTICVERANP Ch. iin. csaret— i) ke ET =) ari uot iam n he aeera 500-1000 Mc 
¢) ) Bricde voltage sts .t pry) -2 = a ee ee 920-1840 V 
Ey eaters [UG laacieles cn On on nee ee ee i ae 0.5-2 mA 
Typical Power Output- - - - - - oh) ap mere fm 150 mw 
Anodes MSensitivitye=.cc-20- 9 4= - 99) = = = 8c = 0.55 Mc/V 
Injection Anode Voltage - - - - - - - = 5 7" = 150 Volts 
Injection Anode Current - - - - - ae) 2 uee Te oer sn 0.0 mA 
Heater Voltage (AC or DC) - = = = Se en ees 6.3 Volts 
Heater Current (AC or DC) aE eee i te a 0.86 Amp 
Pead sped ance: =. 4 y-—) ) Pa ee B SO me rete 50 Ohm 
TEES WV-R ai okt rete alee = Phong ai Mbp remit alle ne mire tam tmereniys Let 
Power Variation - - - - - «= - St ik) eee moet +1 db 
MECHANICAL 
Operating Position- - - - Bee eae eee Saket, Ror’, Ges oy a ee ee 
SeOOUIO Bie ergy tece~ Ha Tipe im Fhe ek ea ce ga tea Poe pie em en Conduction 
HlectricaliConnection =. i= soars) ~l ee ae Se ee wee- (Flying Leads 
HiOutsCOupiniowms.- = hie @- met <i ee =e TNO Female 
Be ch bee ae 0 a itl en ee iep ee ed een TD lbs. max. 
MAXIMUM RATINGS* 
A TIOHERVOItACC he: demise in. — le hie baler ptr Get =n eran Pig tore hm tip wns QOD Volts 
MAtOGEECIITEN trek aa: ota) ones eee tet, Ba ea P= ia ges en 10 mA 
inection Ande: oltager =) Ge= Pee ah em te em = 500 Volts 
¢) )) Immeetion *Anode,Current’ 2-iie""= = ee 1mA 
ee NV es a ae ket ale © im Date, te: te Re Bel pies om im gy ice 24-4 | 


*Damage to the tube may occur if maximum ratings are exceeded. 


a ° = 4 OD s ° 
C9588 298 8 RA ed er 1 A'S ee a AS Fe A Ao Oo 1 POL es iat 
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NOTES: 


DIMENSIONS IN INCHES 


1. The operating frequency is a function of the 
anode voltage; therefore any voltage ripple 
on the anode supply appears as frequency 
modulation on the RF output. 


2. The heater supply may be either alternating 
or direct current. If direct current is used, 
the heater connections must be connected to 
the negative terminal of the heater supply. 


3. Cooling—To insure optimum tube perform- 
ance, the magnet shell should be maintained 
beléw 70° C. 


4. Temperature Stability — The permanent 
magnet of the shielded VTM has been tem- 
perature stabilized to minimize frequency 
changes caused by variations in the magnet 
temperature. The temperature/frequency co- SAIC C." 5) 
efficient forthe shieldedi VIM is'0:008% of | 9) 7p 5 © iy ene t) injccticnAnade = ee 
the operating frequency per degree centi- 


Color Code 


grade. A positive change in temperature will | Be 
o48 ‘ _ FLYING LEADS 

always produce a positive change in fre he 

quency. 


CHARACTERISTIC CURVES 
Typical Performance Values 


POWER OUTPUT - MW 
ANODE VOLTAGE -Volts 


FREQUENCY - Mc 


ae £M1320 


2 MAGNETICALLY SHIELDED 
9 ) ; VOLTAGE TUNABLE 
MAGNETRON 


1000 - 2000 Mc 


100 mw 


DESCRIPTION 

The EM1320 Voltage Tunable Magnetron Oscillator delivers at least 
100 mw over the frequency range of 1000-2000 mc. This miniature magnet- 
ically shielded oscillator is ideally suited for applications requiring compact 
lightweight packaging. Its unique magnetic circuit results in negligible 
external magnetic field and permits the tube to contact other ferromagnetic 
materials with no degradation in performance. 


FEATURES 
e Magnetically Shielded e Small Size 
e Light Weight e Flat Power Output 
e Linear Voltage Tuning e Rugged 
TYPICAL PERFORMANCE 
ELECTRICAL 
PEQUCIIC VAR ANC Gg ica) atime pact arya Psy Sem gets hn eae oS 1000-2000 Mc 
i uatare VAIDYA abe mee 920-1840 V 
athode Currentisewe =: eae a = ge eee ee ee 1-6 mA 
Mivpical bower @urputee ss tec em eee ee = 200 mw 
Anode FM Sensitivity - - - - - - - - 2 2 - = 1 Mc/Volt 
Injection Anode Voltage - - - - - - - 5 2 = = 200 Volts 
Injection Anode Current - = - = - -_ = = = - 0.0 mA 
Heater Voltage (AC or DC) - - = - a ey ae 6.3 Volts 
Heater Current (AC or DC) “pie? =) a= ed Ce 0.9 Amp 
Load Impedance - - - - - = - PMP pe Ge ean 50 Ohm 
POD UAVS WV oe te i Bem ns pe hr hem ee mi ate if P| 
Powers Variation “=. 9-4 => == = = a ht ae +1 db 
MECHANICAL 
Operating Position- - - - degree Toei” 4 Spay heuer Mae G > bee = me 
OO eer ta eee ty ein fot ee eB wig oe =) ee Conduction 
Flectrical:Connection’= ~-- 8-9" (= "2s f= = re ss se es Elying Leads 
RF Output Coupling - - - - - - - + + + - = = - TNC Female 
WVieichtMmemet steers 9s) fs) Been RI eae hn Aah a ge ge a eee 
MAXIMUM RATINGS* 
AncdesVoltapes ie ino colltge tenet pm RR a gid nes 2200 Volts 
CALNOOEMTUTrerUeerae =) (= Murti!) Sscyaeinivers bs pf 7x SUR se ve ie | am 12 mA 
PecuioneAnode sy OltAPCa ans Watery spine tine) me hy oa tp 500 Volts 
Qe ) deieetion Anode. Currenti. = cuct-sc. appeal er ee fet en pg 1mA 
7 Perera VV Pe te te ie ea eee = net) ese ee pec et lm a Raye PY | 


*Damage to the tube may occur if maximum ratings are exceeded. 


a 
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NOTES: 


Ak 


The operating frequency is a function of the 
anode voltage; therefore any voltage ripple 
on the anode supply appears as frequency 
modulation on the RF output. 


The heater supply may be either alternating 
or direct current. If direct current is used, 
the heater connections must be connected to 
the negative terminal of the heater supply. 


Cooling—To insure optimum tube perform- 
ance, the magnet shell should be maintained 
below 70° C. 


Temperature Stability — The permanent 
magnet of the shielded VIM has been tem- 
perature stabilized to minimize frequency 
changes caused by variations in the magnet 
temperature. The temperature/frequency co- 
efficient for the shielded VTM is 0.008% of 
the operating frequency per degree centi- 
grade. A positive change in temperature will 
always produce a positive change in fre- 
quency. 


10-32 UNF 3/8 DEEP (4 HOLES) 


15259) aan 
|v [2.320] 2.380 | | 
| k | 2.320] 2.380] 


Color Code 


RF OUTPUT 
FLYING LEADS TNC FEMALE 
14° LONG 


CHARACTERISTIC CURVES 
Typical Performance Values 


POWER OUTPUT - MW 


ANODE VOLTAGE - Volts 


FREQUENCY - Mc 


eee EMA56T 


ssociates TRANSMITTER 


2200 - 2300 MHz 
10 Watts 


This Eimac S-Band transmitter provides : 
over 10 watts rf output with over 15% overall - 2 
efficiency, under all combinations of worst os ~ 
specified environmental extremes and primary ee 
power variation. Frequency change, if desired, 
is easily accomplished in the field. It is de- s 
signed to operate during the severe shock and | 
vibration of missile launch. 


é : « 


Model EM4567 is a complete transmitter, including a pre-regulated DC-DC converter.All circuits 
are solid state, except the rf power oscillator, which is a single stage rugged ceramic planar triode. 
RF is generated at the output frequency. The complete transmitter is packaged in less than 110 cubic 
inches, and weighs less than 8 pounds. Modulation is true FM. Major features of this transmitter 
include: 


Easy Tuning: A simple crystal change will allow the output to be tuned to any frequency in 
the 2.2-2.3 GHz band. Test points are provided. A minimum of test equipment is required. Adjustment 
of temperature compensation is not required. 


High Reliability: Since the rf power output is produced by a single stage, this transmitter has a 
minimum number of components, tuning adjustments and connections. All components are used well 
below maximum ratings, and circuits are epoxy encapsulated for environmental protection. 


Wide Temrerature Range: This transmitter will meet full performance specifications over the 
range —40°C to +85°C. 


Modulation Bandwidth and Linearity: Deviation of +1.5 MHz is accomplithed at +2.5% linea- 
rity, and +300KHz at +0.5% linearity. 
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ELECTRICAL 
Frequency, Tunable - 
Power Output, CW Minimum’ 
Frequency Accuracy - 
Frequency Stability® - 
Carrier Deviation, Adjustable, peak-to-peak 
Modulation Bandwidth,! Flat within +0.5 db 
Flat within +1 db 
Flat within +2 db 
Modulation Linearity, Deviation from B.S.L., 
For +300 KHz peak Deviation 
For +1.5 MHz peak Deviation 
Incidental Frequency Modulation, Maximum 
AM, Maximum, due to environmental conditions 
due to +300 KHz carrier deviation - 
due to +1.5 MHz carrier deviation - 


CHARACTE 


Modulation Input Impedance, Minimum, 5 Hz to 800 KHz 


Primary Voltage required? 
Primary current required, maximum, at 28 Vdc 


Primary Ripple, maximum, peak-to-peak from Dc to 20 KHz 


Transients, Maximum positive 


Input current rise above nominal, due to fault,? maximum 


VSWR Maximum, any phase, for 10 watts output’ 
for 5 watt output 


Load Impedance required 
Warm-up time to meet all specifications 
Interference 


Life (95% probability, 60% confidence factor ) 


PACKAGING 

Volume displaced 
Dimensions, including mounting flanges - 
Weight 
Pressurization 
Cooling 
Connectors, rf 
Power and Modulation 


ENVIRONMENTAL SPECIFICATIONS’ 
Temperature’ at heat sink (Continuous Operation) - 
Altitude A ew ee 
Vibration?( MIL-STD-810, Figure 514-3, Curve D) 

(MIL-STD-810, Figure 514-4, Curve E) 
Air Induced Vibration - = 


Explosive Atmosphere 


Sustained Acceleration 
Shock’, per MIL-STD-810 Method 5 
half-sine shocks 
sawtooth shocks® 


9Available for use in more severe environment, on spe- 
cial order. 

8Stability of +0.001% from —40°C to +85°C is avail- 
able on special order. 

70ver temperature range —20°C to +70°C. Minimum 
power output for —40°C to +85°C is 8 watts. 

ed bee ater operation may occur during 100G 
shock. 


16, Procedures I and V, 


RISTICS 


2200-2300 MHz 
10 Watts 
+0.001% 
+0.0025% 
2MHz/Volt to 30KHz/Volt 
100 Hz to 500 KHz 
5 Hz to 800 KHz 
5 Hz to 2 MHz 


+0.5% 
25% 

5 KHz rms 
1% 

1% 

5% 

10,000 Ohms 
287 Vdc 
2.4A 

8 volts 

80 volts for 20 microseconds 
30% 


120 seconds 

All applicable requirements of 
MIL-I-26600 and MIL-I-6181D are met 
500 hours 


98 cubic inches 

83 xo DUex Dro 20u 

8 pounds 

30 psia 

Conduction to heat sink 
TNC Female 

Bendix PTO7 Male 


— 40°C to +85°C 

Any 

15G peak to 2 KHz 

O2'G*/Hz 

150 db above 2x10-+/CM? 

from 150 to 2000 Hz, 30 minutes 
Capable of operation without 
igniting an explosion 

30G for 5 minutes, three axes 


15G for 11 milliseconds 
100G 


5Other ranges available on special order. 

4Transmitter performs as specified, under any combi- 
nation of environmental conditions. 

3Any failure of transmitter (except at input terminals). 
2Under emergency conditions, full rf output is pro- 
vided with primary power as low as 20 Vdc, but in- 
creased IFM and AM will occur. 

1Also available modified for modulation down to DC. 


EM4567 beth — 


| Pressurized Case _ Ss an 7 
t OUTPUT 
; Varactor Power Low Pass ' TO 
Diode Oscillator Filter : 

, io i Circulator ANTENNA 
| 

Modulation Modulation 

Input Amplifier 


if Amol. Harmonic 
DC Discriminator and Multiplier and 
Amplifier Limiters Mixer 


Crystal 
Oscillator 


TO ALL CIRCUITS 


Output 
Rectifier 
Chopper Transformer and 
Filters 


DC-to-DC Converter Section 
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Pre-Regulator Section 


ca Gatedcontrel Reference 


® 
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BLOCK DIAGRAM 
EM4567. 10 Watts 2200-2300MHz TELEMETRY TRANSMITTER 
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] POWER SUPPLY 


The EIMAC Model EM4590 is a solid state dc-dc 
converter, recommended for use with 10-30 watt output 
rf cavity amplifiers and oscillators. It provides regulated 
plate and heater voltages, operating from 28 Vdc primary 
source. This is a compact, light weight, high efficiency, 
conduction-cooled unit. It operates satisfactorily during 
the shock and vibration of missile launch. It is hermeti- 
cally sealed, for operation at any altitude. 


CHARACTERISTICS 
ELECTRICAL 

Plate Voltage- - - 600, 650 or 700 Vdc, selectable by pret aS at 90 to 150 mA 
Accuracy, (at nominalinput,125mA)- - - - =, is) |) Se 
‘LPayey Lara Tate ie FREON ened et A Ng ai el Tenor Pah) at) SU ial) = +5% 
toad*Regulation|. "== = = fa ee ee 
Hippies including spikes) =a XiMUI ee -se bene | ger - - - 3% 
lfeateraV oltave ss ag tt ke ee Sm en. 0 Volts, 1.0 Amperes 
ine Regulation = 9a) ee ep em a 
9 Ripples inclicinpespikesy ina XIU) a0) lage - eeeteess uso hc) Sg 10% 
| Bias Voltage- - - - - - - - A constant-current, adjustable bias voltage is 
provided for operation of Eimac EM4539, 
EM4596 and similar amplifiers. 
Input Voltages MaylU sp ea =e a 28 a Voliaide 
Overvoltage, maximum - - - - - - - - = ewe (inn Fe AS VG 
Input Transients, maximum - - - - - -  - 80 volts for 20 microseconds 
Input Ripple, Maximum - - - - - -  -3Vrms, DC — 20 Kc, superimposed 


on 24-32 Vdc input 
Input reversal is withstood without damage. 


Interference e-1t c= re  Eae  e e s Meets MIL-I-6181D 
Efficiency, Minimum 00 =p) = (= ar-y ce) = get 8 eo) Oe 
Life, Continuous or intermittent operation, 95% probability, 60% confidence - 1000 hours 

MECHANICAL 

Size, Overall (excluding connectors) -— - aes eer a) ee Nite 1:7/°x 42 exe 
WWeLON Laie), Ane eh ekas ORs) \*='0) Ninf gums) Basen ey a - - - - 25 pounds 
Mounting Me) teem ies ete ie OTA Xt Oe ces to heat sink (not included) 
Holic eee ees Fate my) Aare ae een te te Tan te nt ity) |) Comune hans 
Pressurization Racin) ere ee ee Cee i eee eer =i (4's QO, Baie 
Connectors: Input = LR Ree ol ory 2 aa fo) al ee ee ipendis JTO7H-8-3P 
Output -)--)- - = i=) = = % 9 - - -. Deutsch DTKO7H-1222eE 

ENVIRONMENTAL 
Temperature (at mounting surface) - - - - - - - - - 84°C to +95°C 
Altitude (3 hour duration) as an he - -  - Any 
Vibration See maith iad Foo) a 20 igifeets to 12 KHy, care E, Fig. 514- 3, MIL-STD-810 
9 0.3 G?/cps Random, Curve F, Fig. 514-4, MIL-STD-810 


20 g peak, to 2 KHz, Category II, MIL-E-5400 

Acceleration (Sustained) - - - -  -30g,5 minutes, three mutually perpendicular axes 
Shock ee ee ee E50 *o- Method'516. Proc. 1) Mib-s Eiaeae 

100 g, Sawtooth, Proc. V, MIL-STD-810 

(Revised 1-1-66) © Copyright 1965 by Varian Associates Printed in U.S.A. Three mutually perpendicular axes 


THESE SPECIFICATIONS ARE BASED ON DATA APPLICABLE AT PRINTING DATE. SINCE EIMAC HAS A POLICY 
OF CONTINUING PRODUCT IMPROVEMENT, SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE. 


a> bone EM4590 


~~" 
“ADS DNILNACW A 
TANILIVYD- ZE-=> # (1) 
COW WN ) 
Ce —— Sete ee 
AB -TIFHL OMS 
“LOANNOD LOASALNO 
p Z =: eae @ 5———H | | 
SOSt'S 
SSS [Sol 
(ere 
SEES || 
Sele) 


Sey 4 


AATCA SSSA) 


‘eh S- VSN LOLe 
“LDANNOD LAIN 


osse's 


TENTATIVE DATA _ 


Kot POWER AMPLIFIER 
L-BAND KLYSTRON 


The Eimac X602K isa four-cavity, magnetically focused, 
power-amplifier klystron designed for pulse service atfre- 
quencies from 375 to 500 megacycles. Under narrow-band 
conditions this tube will deliver a minimum pulse output 
power of 150 kilowatts at an average output power level of 
75 kilowatts with a power gain of at least 45 decibels. 

This klystron employs the Eimac Modulating Anode 
which provides an effective means of amplitude or pulse 
modulating the output power without changing the beam 
voltage. 

All tuning is accomplished outside the vacuum envelope 
by means of external resonant cavities which enclose the 
cylindrical ceramic windows of the klystron. This design 
permits external cavity loading for wide-band applications, 
For spares or replacements, only the basic klystron, without 
cavities, need be purchased. 

Eimac Klystron Amplifier Circuit Assembly H-142 has 
been designed for use with the X602K to cover the specified 
frequency range. This assembly includes a klystron support- 
ing structure, electromagnetic focusing coils, tuning boxes, 
adjustable output load coupler, and an Eimac Air-System 
Socket. The H-142 Klystron Amplifier Circuit Assembly 

?) conforms generally to Military Environmental Specification 
MIL-E-4970A (USAF) and the general Military Specification 
MIL-E-4158B (USAF), for electronic ground equipment. 


CHARACTERISTICS 
ELECTRICAL 
Heater: Voltage (t5%). .... a4 volts 
Curvent pours <.. & 47.5 amperes 
Maximum Starting 
CUPLCDG eres tactic as 100 amperes 
Cathode: EMA, Unipotential 
Heating wiiime, in, 2 9) minutes 
Getter (Operating): 
Voltage (Nominal)... 9.1 volts — 
CLT TICTU Wenig tial foe 36 amperes 
Powem (rai, (NAaPLOW= Ea DO)s 65) so ote ete Vol cere oo Lauer a! fen J 45 decibels 
Minimum Pulse Output Power. « ....0...%.. pte kOe OOO watts 
Pee sCIUI UA Wel At ess tiet Mt eet We bys wire every oe 75,000 watts 
Frequency Range (H-142 Circuit Assembly) ..... O10) LOMmerouU megacycles 
MECHANICAL 
PMC PCOS IG LONG Pe. tie et ested ie ties eee Mien ele. ob a ka be) 6 Vertical, cathode end up 
) Perera TeCC OU} Nae. Scere Pca e eerr ya ety ig oe Le moe tawlg . .Type ‘‘N’? coaxial fitting 
POmeereTETTIE COUDLINGS 3 Fie ese ly tek: cx ie kay eo lca) Sl 50-ohm, 6-1/8’ line 
TPIMEROD ELE CTILV Cnt astintes taal Ss Celie chive «* ostels eae 196 pounds 
Shipping Weight (Approximate) .......... Sy gare kala 410 pounds 
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MECHANICAL (continued) 


Cooling: Water or 60% Ethylene Glycol solution and Forced Air 


Flow Rate Pressure Drop 

Cathode (SK-1000 socket) .....: *50. cfm air 1 inch Ho0 

OULDULNCA VIC Vlmre apee eer ere a. s Psi, *50 cfm air 6 inches H90 

Five Drift-Tube sections in series 10 gpm 23 psi 

CON GCLOR ay ers lam ct ett nee Se 50 gpm 59 psi 

MAXIMUM RATINGS 

D@SEwAM VOLTAGE) tin. . 2-. <aD.18PG) Seared jeanne Shecaievs, 50 KILOVOLTS 
AVIERAGH DEANI CURRENT 77 9. a area eom. 5 cere ae eed 5 AMPERES 
PUR SeeDEAVGUREEN IO cic ret ctr a cee eae nso etoe ees 9 AMPERES 
DERE OGUS Eb UEC TRODES VOLTAGE aa «st saeten cuba meat -1000 VOLTS 
FAVlea ere) Ye COU ERC ON Ds ih oe gris aioe tate cui cihci ncn y Brae aes ae 250 MILLIAMPERES 
PULSESMODULATING ANODE VOLTAGES Gls) 4c) sade 50 KILOVOLTS 
CS EiEC TOR: DISSIPATION: . o5) heer crane een ee, 170 KILOWATTS 
perme Di RAT ORES Ge sis wae meee a ee eee oe 175 DEGREES C 


TYPICAL OPERATION 
(Narrow-Band, Pulse Amplifier in H-142 Magnetic Circuitry) 


PreQuencCy oa) Gea 0 is wets. wai 8 Saw) opt aa Sie ee OE eek dire 390 megacycles 
PulsesOutpul Power. «62, .c5 2) eae Ane gems ee 155 kilowatts 
mverave OULU POWCISs 7oc nae ter ee ee nee ee) ae ee 34 kilowatts 
DBCS OWL Ag Mi tn eae aoe eee eee oe ee a ne 3.0 watts 
PUISEPEOWCL GAINS oon oo eGo eek aur Ae ee Oy tit dee 47 decibels 
Putserinpul Powers «05 leis cle << ad eetitealips Reales cae 346 kilowatts 
Average: INPULLVOWELa.e satrie e omeee se st bes ee en ee eee 76 kilowatts 
DEBB Ea .VOlTArer ek niles teeters ky trae a eee aries pene ene 45 kilovolts 
Pulse: Modulating Anode: Voltage =... .. 2) ees See 45 kilovolts 
Ameravea Beam Currenhe ss. austere, = et te es Oe ee 1.69 amperes 

feate amperes 


Pursezibeam Current 5, 2c. cite, see et Vere 


POISCERGAM HE ILICLONGCY.. 02 4 sete 2 so tc ees eis. eee ee 44.8 percent 
DC Body Current SEC Ree cue, | SERIO Le We ee em 40 milliamperes 
Focus lectrode Voltagé=a. 7.5) eee ere...) ON aes -400 volts 

22 percent 


* At Sea Level with 20° C inlet air temperature. 


For additional information or information regarding a specific application, write to 
Eitel-McCullough, Inc., 301 Industrial Way, San Carlos, California. 


EMIT 


o : Magnetron 


Frequency 
O 400—1200 Mc 


Minimum Output 
Power 50 mW Min. 


TYPICAL PERFORMANCE 


ELECTRICAL 
Frequency Range - - - - - -  0,4-1.2 kMc 
Anode Voltage - - - - - - = 660-1980 V 
Cathode Current - - - = - - 2-8 mA 
Typical-Output Power - - -»- = 75-250 mW L-BAND 
Anode FMSensitivity - - - - - .65 Mc/V R 
Injection Anode Voltage - - - - 200 V OSCILLATO 
Injection Anode Current - - - - OmA 
Heater Voltage (AC or DC) - - - Oc ony, 
Heater Current (AC or DC) - - - 0.8 A 
Load Impedance - - = - = = 50 ohms 
Service - - - - - - = = = cw wee 
+ POWER OUTPUT Vs FREQUENCY H LA Hh 
H INJECTION ret poutser =140 V. FEE FEE 
tha) shone aa8 {iat biter 
[| r | H H 
o Anode Voltage - - - - - - = - - 2000 V 200 Ht EHEC Su Hstssieeeettn 
Cathode Current - - - - - - - = 20mA FCEEEEE Pee secad Shierecncerd 
Injection Anode Voltage ES ee a ate 100 SuGe AuGRECesEERtEnGeaE A HH rh AH 
Injection Anode Current - - - - - - 1 mA FC gue sretssatectieas Et HH H 
o LEEEEHEEEEEEEEEEEEEE EEE EE EEE EEE EEE 
*Damage to the tube may occur if maximum a0 ee EREQUENCY Me 


ratings are exceeded. 


MECHANICAL 
Operating Position - - - - = Any 
aM a ee Conduction 
Electrical Connection - - - = Flexible Leads 
PVEROULDULECOUPLING@en—= Hoa.) = | Type N Jack 
Weight oa et Ahr te Se ae 3.0 Pounds ao 
ENVIRONMENTAL | ett 
Vibration —= A= - - - = = = = 10G-(to 2kc) 4 seeeesreee 
Shock Pion se =) ate OOG=(rl nis) VOLTAGE HEE meee 
Altitude = - ~ - - - - - - ~ 70,000 ft. sessesuuereee 
ae 
Petty 
OUTLINE DIMENSIONS 
Height a me Sm ne 3. inches 
Width Serene a ee. ee To Annes - 
Length SS ey > =) Soe 4.5 inches FREQUENCY Mc 


>) 
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1. COOLING: To insure optimum tube performance the magnet temperature should be maintained 
below 70° C. 


APPLICATION NOTES 


2. PROXIMITY OF FERROUS MATERIALS: To minimize variations in performance, ferrous 
materials should be kept at least 6 inches from the magnetron package. Modulation of the tube 
may be produced by rotating ferrous materials and such parts as fans, shafts and couplings 
should be placed as far from the magnetron package as possible. Transformers and chokes 
should not be placed in such close proximity to the tube that their stray magnetic fields will 
interfere with the magnetron operation. 


3. TEMPERATURE STABILITY: The permanent magnet for the EM-747 has been temperature 
stabilized to minimize frequency changes caused by variations in the ambient temperature. 
The temperature/frequency coefficient for the EM-747 package is typically .02% of the operating 
frequency per degree Centrigrade. Thus, for an operating frequency of 1000 megacycles, the 
temperature /frequency coefficient is typically 200 kilocycles per degree Centrigrade. A positive 
change in temperature will always produce a positive change in frequency. On special order, 
temperature compensation of .008% of the operating frequency per degree Centigrade can be 
provided. 


4, ANODE VOLTAGE: The operating frequency is a function of the anode voltage; therefore any 
voltage ripple on the anode supply will appear as frequency modulation on the RF output signal. 


DIMENSIONS IN INCHES 


DIMENSIONAL DATA 


MIN. 


VOLTAGE DECAL 


R.F. OUTPUT 


TYPE N aie 


LEAD LENGTH 


COLOR CODE DECAL CONNECTIONS 


GROUND - GREEN 
HEATER — WHITE 

HEATER CATHODE — BLACK 
INJECTION ANODE — YELLOW 


X-1083B 


Low Noise 
P Voltage Tunable 
® Magnetron 


“) Frequency 
320 - 525 Mc 


Minimum Power 
Output 32 mW 


TYPICAL PERFORMANCE 


ELECTRICAL 
Frequency Range - - - - - - 320-525Mc 
Anode Voltage - - - = - = -—1230-2000 V 
Gathodes Current ‘= = <=5 =) -> <<). 0,5-1/5 mA 
Typical Output Power - - - - - 30-50 mW 
muode FM Sensitivity - - - - - .26 Mc/V 
Injection Anode Voltage - + - - 100 V 
Injection Anode Current - - - - 0.02 mA 
Heaters Voltage (AC) - - = = = 6. 38V P-BAND 
Heater»Current (AC) - =| - = + 0.8 A 
Load Impedance - - - - = = 50 ohms OSCILLATOR 
BemwiCe CW 
Noise = = = = = = = = = —85 db 
(See Note 5) 
VSWR (max) ee et a 2:1 
> MAXIMUM RA TINGS* 
Pugten Gliagemme eer te en 2300 Vo 
Satode. Current: 9-) = =) - — 10 mA 2 
Injection Anode Voltage - - - - +300 V 3 
injection’ Anode,Gurrent -—-*— = 4 = I mA 3 
*Damage to the tube may occur if maximum ratings 
are exceeded. 
MECHANICAL 
Operating Position — =~ 5s - - Any Wot 
Posing is3— f= oe. pr SP ee Conduction 
Electrical Connection - - - = Flexible Leads 
RF Output Coupling - - - - - Type TNC Jack 
(See Outline Drawing) o 
Weight - - = - = = = = = 3.5 Pounds 
| 
ENVIRONMENTAL By: 
Vibration ee ea a 10G-(to 2ke) , i a 
Shock rel a Cd ae ie A 100G-(llms) 5 tat 
Altitude - re ee et ee 70,000 ft. | 
OUTLINE DIMENSIONS pe 
Height 7 3 i : B, 4 7 = , oral inches a cme na| |, : 
“2 Width - - - - = = = = = 2.5 inches se 28 ils b 8 
?) Length - - - - - = - - - 4.6 inches FREQUENCY (Mc) 
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— bath X-1083-B 


1. COOLING: To insure optimum tube performance the magnet temperature should be maintained 
below 70°C. 


APPLICATION NOTES 


2. PROXIMITY OF FERROUS MATERIALS: To minimize variations in performance, ferrous 
materials should be kept at least 6 inches from the magnetron package. Modulation of the tube 
may be produced by rotating ferrous materials and such parts as fans, shafts and couplings 
should be placed as far from the magnetron package as possible. Transformers and chokes 
should not be placed in such close proximity to the tube that their stray magnetic fields will 
interfere with the magnetron operation. 


3. TEMPERATURE STABILITY: The permanent magnet for the X-1083-B has been temperature 
stabilized to minimize frequency changes caused by variations in the ambient temperature. 
The temperature/frequency coefficent for the X-1083-B package is typically .008% of the oper- 
ating frequency per degree Centrigrade. Thus, for an operating frequency of 400 megacycles, 
the temperature/frequency coefficient is typically 32 kilocycles per degree Centrigrade. A 
positive change in temperature will always produce a positive change in frequency. 


4, ANODE VOLTAGE: The operating frequency is a function of the anode voltage; therefore, any 
voltage ripple on the anode supply will appear as frequency modulation on the RF output signal. 


5. NOISE: 5 points as measured using a 60 Mc If, both sidebands and a 2 Mc bandpass (this meas- 
uring technique is one of many methods available. Other methods will be entertained.) 


DIMENSIONS IN INCHES 


DIMENSIONAL DATA 


EF. 
A 
COLOR CODE _ 5 
“D 
E 
(A) 6) F 
G 
[Sarr 3 
aC ates 
K — —s 
Sen L ; 
12" MIN 


LEAD LENGTH 


RF OUTPUT | CONNECTIONS 
TNC FEMALE GROUND —- GREEN 
©) a HEATER - WHITE 


HEATER CATHODE - BLACK 


INJECTION ANODE - YELLOW 


X-1088-B 


Low Noise 
Voltage Tunable 
Magnetron 


Frequency 
520 - 925 Mc 


Minimum Output 
Power 32 mW 


eo 


@ 


TYPICAL PERFORMANCE 


ELECTRICAL 


Frequency Range 
Anode Voltage - 
Cathode Current 


Typical Output Power 
Anode FM Sensitivity 
Injection Anode Voltage 
Injection Anode Current 
Heater Voltage (AC) 
Heater Current (AC) 


Load Impedance 
Service - - - 
Noise - - - 


VSWR (max) - 


*MAXIMUM RATINGS 


Anode Voltage - - 


Cathode Current 


Injection Anode Voltage 
Injection Anode Current 


*Damage to the tube may 


are exceeded. 


MECHANICAL 


Operating Position 
Cooling - - - 


Electrical Connection 


RF Output Coupling 


Weight - - - 


ENVIRONMENTAL 


Vibration ct i 
Shock -— = = 
Altitude - - 


OUTLINE DIMENSIONS 


Height - - - 
Width - - - 
Length - - - 


920-925 Mc 
- 1000-2000 V 
2-4 mA 
30-50 mW 
soo Mc/V 
100 V 
0.02 mA 
OG. 32 V; 
0.8 A 
50 ohms 
Ln ee CW 
— 5) dD 
(See Note 5) 
2:1 


2300 V 
10 mA 

+300 V 
1mA 


occur if maximum ratings 


Any 
Conduction 
Flexible Leads 
Type TNC Jack 
(See Outline Drawing) 
3.5 Pounds 


10G-(to 2 kc) 
100G-(11 ms) 
70,000 ft. 


3.1 inches 
2.9 inches 
4.6 inches 
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POWER OUTPUT (mw) 


TUNING VOLTAGE 


P-BAND 
OSCILLATOR 


FREQUENCY (Mc) 


ANODE CURRENT (mA) 


500 600 700 800 900 1000 


FREQUENCY (Mc) 


— Snr} X-1094 


APPLICATION NOTES 


1. COOLING; To insure optimum tube performance the magnet temperature should be maintained 
below 70°C. 


2. PROXIMITY OF FERROUS MATERIALS: To minimize variations in performance, ferrous 
materials should be kept at least 6 inches from the magnetron package. Modulation of the tube 
may be produced by rotating ferrous materials and such parts as fans, shafts and couplings 
should be placed as far from the magnetron package as possible. Transformers and chokes 
should not be placed in such close proximity to the tube that their stray megnetic fields will 
interfere with the magnetron operation. 


3. TEMPERATURE STABILITY: The permanent magnet for the X-1094 has been temperature 
stabilized to minimize frequency changes caused by variations in the ambient temperature. 
The temperature/frequency coefficient for the X-1094 package is typically .008% of the operat- 
ing frequency per degree Centigrade. Thus, for an operating frequency of 400 megacycles, the 
temperature/frequency coefficient is typically 32 kilocycles per degree Centigrade. A positive 
change in temperature will always produce a positive change in frequency. 


4. ANODE VOLTAGE: The operating frequency is a function of the anode voltage; therefore, any 
voltage ripple on the anode supply will appear as frequency modulation on the RF output signal. 


DIMENSIONAL DATA 


VOLTAGE DECAL 


RF OUTPUT ak, 
TYPE N FEMALE 15_MIN TYP 


LEAD LENGTH 


oo 


COLOR CODE DECAL- CONNECTIONS 
GROUND - GREEN 

HEATER — WHITE 

HEATER CATHODE — BLACK 


INJECTION ANODE — YELLOW 


S$ AN c AR LO 


The EM108 is an octave bandwidth pulse PPM 


EITEL-McCULLOUGH, INC. 


SS; GCA LiF Oo. .R N TA 


> 


focused TWT 


capable of delivering 1.0 kw of power from 2.0-4.0 Gc. This 


tube is of metal-ceramic construction designed 


for operation 


in severe environments. This tube contains a grid for modu- 


lating purposes. 


ELECTRICAL SPECIFICATIONS 


Absolute Ratings Maximum 
Filament Voltage 7.0 Volts 
Cathode Voltage — — 8000 vde 
Peak Cathode Current . Die 2.0 ade 
Pulse Grid Voltage .. . . . . +400 to —150 vdec 
Duty Cycle 2% 
Operating and Performance Data 
Filament Voltage 6.3 Volts 
Filament Current 3.0 Amperes 
Cathode Voltage —7500 Vdc 
Peak Cathode Current . 1.3 Adc 
Grid Voltage (Beam off) . —90 Vdc 
Grid Voltage (Beam au +200 Vdc 
Duty Cycle 2% 
Frequency Range 2.0-4.0 Ge 
Small Signal Gain— Minimum re, 36 db 
Peak Saturated Power Out— Minimum 1.0 kw 
Saturated Gain—Minimum . 30 db 
Grid Capacitance 

(to all other elements) 15 picofds. 

ENVIRONMENTAL SPECIFICATIONS 
Complies with MIL-5400 Class Il Equipment 
Temperature... iiees @ 265° Cito=+- 125°C 
MECHANICAL SPECIFICATIONS 

Operating Position Any 
Input Coupling, rf . TNC 
Output Coupling, rf TNC 
Saye ARE ae SO Te | PPM 
SCONCE ae diay seo t7O.CEMsforoed air 
Dimensions... . . . ... . See outline drawing 
Weight. .. . Vee tats 9 Ibs. 
Supply Connections Deis Pe ak Cathode—yellow 


Filament—brown 


Grid—green 


NOTE: Electrode Voltages are with respect to cathode; tube shell at ground 


potential. 
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HEATER CATHODE 


GRID 


i HEATER - Es ale Viet Uy, 


TNC CONNECTORS —_ 


50 
act erty) 
3.625 DIA 
(MAX.) 


uses age 5.65 + .06 EN ae 
ena as i ae Ree (MAX.) 


CONNECTORS TO FIT 
AMP CAP #832692 OR EQUIV. 


STAINLESS STEEL INSERT 14-20 
NC-2B THD. x 1% LONG 4 PLACES \ 


1 68)5.015 Se 


— 3.37 + 015 


p=—— 3.875 (MAX.) 


@ 


The Eimac EM4500 is a cavity amplifier incorporating 
the Eimac 4CX1000K tetrode. It is designed for use as a 
linear amplifier in a transmitter output stage. Front panel 


tuning controls are provided. 


CHARACTERISTICS 


ELECTRICAL 
Frequency, continuously tunable - 
RF Power Output ~ ~ ~ 
RF Drive Power Required - ~ 
Power Supply Requirements (Typical): 
Anode, maximum ~ 
Grid ~ - ~ = 
Heater = - - ~ 
Tube Type - ~ ~ - 
Load Impedance~ ~ ~ - 
Bandwidth = = ~ ~ 
Modulation “ ~ o - 
MECHANICAL 


Mounting - - ~ ~ 
Size ~ ~ ~ - 


Operating controls 
Cooling required 
Connectors - ~ “ 


ENVIRONMENTAL 


Temperature 
Altitude - ~ — os 


*Up to 1 KW output can be provided 
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EM4500 


CAVITY AMPLIFIER 
145-150 Mc 


= = - - ~ 145-150 Mc 
~- ~ ~ - a 300 watts *C W 
= na ~ = “ - 3W* 
m= = mr = Voltage Current 
~ ~ ” - 3000 V 500 mA* 
~ ~ ~ - -10 to -0.25 to 
~ - - - -100 V- 0.75 mA 
js, os - - 6.0 Viv 208A 

= os ~ = - Eimac 4CX1000K 
= = o = - = 50 ohms 


- 20 KC minimum at 3 db 
0-100% AM, 0-10,000 CPS 


- ~ - Standard 19” relay rack Panel 
- ~ - ~ height -- 16 inches 
width =-- 14 inches 
depth -- 12 inches 


= - - - Tuning knobs provided 
S - - - 50 CFM at 0.5” water 
~ - ~ ~ Input - -TypeN Female 


Output - Type LC Female 


oe ~ - -10 to+50°C ( +14to+122°F) 
e pe ~ ~- - to 12,000 feet 


with 15 watts drive and 600 mA anode current. 


Printed in U.S.A. 
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NOTES: 


|. C18, C19, C20, MI, M2, M3, NOT 
SUPPLIED WITH UNIT 


2. ALL RESISTOR VALUES ARE IN OHMS UNLESS 
OTHERWISE SPECIFIED 


3. ALL CAPACITOR VALUES ARE IN MICRO-MICRO 
FARADS UNLESS OTHERWISE SPECIFIED. 
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TENTATIVE DATA 


oS ies Bite Be cee a Gd flue Ghee aw ae Se 8S Gwe o 
5 A N wrA ROS or iF OR 1 A 


POWER AMPLIFIER 
S-BAND KLYSTRON 


The Eimac 4K3SJ is an air cooled, permanent magnet focused, power-amplifier 
klystron designed to operate at frequencies from 1700 to 2400 megacycles. It will de- 
liver a minimum output power of 1 kilowatt with a minimum power gain of 40 decibels. 
The 4K3SJ is intended for use in applications where light weight and compactness are 
essential. 


FEATURES 
FREQUENCY - - =- = 1700-2400 Mc 
MINIMUM OUTPUT POWER- - - 1kW 
MINIMUM POWER GAIN - - - 40 db 


PERMANENT MAGNET FOCUSING 
FOUR INTEGRAL CAVITIES 

LOW NOISE LEVEL 

FIXED INPUT AND OUTPUT COUPLING 


TWO LIFTING HANDLES 
FOR EASE OF HANDLING 


INSTANT FAULT RECYCLING 


CHARACTERISTICS i 
ELECTRICAL 
Cathode: Impregnated, Unipotential 
Starting Time - - - - = = - - = = - 3 minutes 
Heater Voltage eee Ded eed Gt eae) nn 6 volts 
Current - - = = = = = = = = = = 4.5 amperes 
Maximum Starting Current - - - - - - = q amperes 
MECHANICAL 
Operating Position (preferred) - - - - - - - - - Vertical, cathode down 
Cavity Tuning Torque (maximum) - - - - - - =- - 12 inch pounds 
Cooling: Forced Air (20°C at sea level) 
Collector Flow - - - = = = = = = = = = 200 cfm 
Collector Pressure Drop - = = = ©= = = -s = = 1.5 inches H9O 


Body and cathode seals require cooling only 
at higher temperatures or lower pressures. 
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MECHANICAL (continued) 


Maximum Dimensions: 


Length<:-—--—-— = - = = = = = = = = 18.4 inches 

Width |= = = © 5s = = = = 2-= = = = 13.25 inches 

Depthy, i- Sai =) = = ee ee we 14 inches 
RF Input Coupling - - - - - - - - - - = = = UG-21 D/U Connector 
RF Output Coupling - - - - - - - - - - - - 1-5/8 inch, 50-ohm line 
Weight (Klystron and Magnet) ee 85 pounds 

MAXIMUM RATINGS 

DC BEAM VOLTAGE em oa oe Pam cere ie) ae) Be 7.0 KILOVOLTS 
DC BEAM CURRENT ampere Mee Sees ens Doms tay me, Oe 0.6 AMPERE 
DC WOMAN LN S UN POWE Rg ie mm ea a a + KILOWATTS 
COBREG?T OR MISS IPA TION stem = 8-9 a ei a ee “: KILOWATTS 
CATHODE SEAL TEMPERATURE - = = = = = = = 1890 DEGREES C 
LOAD VSWR = ee 0g a Papas 


TYPICAL OPERATION—TUNED FOR MAXIMUM EFFICIENCY 


Frequency - - - - - = = 1700 2000 2400 megacyles 
Output Power - - - - - - 1.17 1.08 1.03 kilowatts 
Driving Power) <) - =< = == 20 20 30 milliwatts 
Gain - - - - = = = = 47.6 46.3 45.3 decibels 
DG Beam Voltage — = —) -= - 6 6 6.2 kilovolts 
DC Beam Current - - - = 0.54 0.54 0.56 ampere 
Beam Power Efficiency - - - 36.2 33.4 old percent 
3 db Bandwidth - - - - - - 4 4.5 6 megacycles 


For additional information or information regarding a specific application, write to 
Eitel-McCullough, Inc., 301 Industrial Way, San Carlos, California. 


EM4501 


Q CAVITY AMPLIFIER 
145-150 Mc 


The Eimac EM4501 is a cavity amplifier incorporating 
the Eimac 4C X3000A tetrode. It is designed for use as a 
power amplifier in a transmitter output stage. 


CHARACTERISTICS 


ELECTRICAL 
Frequency - = = = = 2 ~ in ia 1 45—150 6 ee 
RF Power Output - - = - ~ - - - 3 kW CW 
RF Drive Power Required - - ~ - “ ~ ~ 175 W 
Power Supply Requirements (Typical): Voltage Current 
Anode, Maximum - “ - - ~ ~ - 4500 V 1.1A 
Screen Grid, Maximum - - ~ - - - 300 V 125 mA 
' Control Grid, Maximum - - - ~ ~ - 150 V 50 mA 
@ Heater = = = - ~ = = ~ 9.0 V 45 A 
Tube Type ~ - ~ - ~ ~ - ~ Eimac 4CX3000A 
Load Impedance - - - = ~ - e - - 50 ohms 
Load VSWR, Maximum ~ - ~ ~ - ~ - 1.5:1, any phase 
Bandwidth ~ ~ ~ ~ ~ - - - 20 KC Minimum at 3 db 
Modulation ~ ~ - - - - - 0-100% AM, 0-10,000 CPS 
MECHANICAL 
Mounting ~ - ~ - ~ ~ - Standard 19” relay rack panel 
size - - ~ ~ - ~ - ~ Height - 18 inches 


Width - 15-3/4 inches 

Depth - 14-7/8 inches 

Cooling Required 170 CFM at 1.6” water 
Connectors ~ - - ~ - ~ ~ Input - - Type N Female 
Output -- Type LC Female 


ENVIRONMENTAL 


Temperature - ~ ~ - - ~ -10 to +50°C ( +14 tot+122° F) 
Altitude - - ~ - - - ~ ~ - - to 12,000 feet 
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The Eimac EM4506 is a cavity amplifier incorporating the 
Eimac 4CX1000K tetrode. It is designed for use as an intermediate 
stage or the output stage of an FM transmitter. 


CHARACTERISTICS 


ELECTRICAL 

Frequency - - ~ - - ~ 122-150 Mc 
RF Power Output - - = - ~ - 1kWCW 
RF Drive Power Required - ~ ~ - 30 Watts 
Power Supply Requirements (typical): Voltage Current 
Anode, Maximum - - 3 KV 1A 
Screen Grid, Maximum - 250-350 V  -100tot+125mA 
Control Grid, Maximum ~90 to -120 V_ -50 to+0.75 mA 
Tube Type - - ~ - = Eimac 4CX1000K 
2) Load Impedance - - ~ - - - 50ohms 
Bandwidth - - - ~ - - 2Mc at1.5 db 
Modulation - - ~ ~ ~ oS ~ - FM 

MECHANICAL 


Mounting - ~ ~ - - - Standard 19” relay rack panel 
Size - - - -~ - - - ~ - Height - 24 inches 
Width - 15 inches 

Depth ~ 12 1/2 inches 

Cooling - - - - - ~ ~ - Blower included 
Connectors - - - - - - - Input -- Type N Female 
Output -- Type LC Female 


ENVIRONMENTAL 


Temperature ~ ~ ~ ~ - ~ -10 to+50°C (+14 to +122°F) 
Altitude - - ~ - ~ - ~ ~ - to 12,000 feet 
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NOTES 


I ALL RESISTOR VALUES ARE IN OHMS UNLESS 
OTHERWISE SPECIFIED. 


2 ALL CAPACITOR VALUES ARE IN MICRO-MICRO 
FARADS UNLESS OTHERWISE SPECIFIED. 
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EM4507 


CAVITY AMPLIFIER 
122-150 Mc 


The Eimac EM4507 is a high power Cavity Amplifier 
designed for use as the final amplifier stage of an FM 
transmitter. It incorporates the Eimac 3CX10,000A7 zero 
bias triode in a grounded grid circuit. Front panel tuning 
controls are provided. 


CHARACTERISTICS 


ELECTRICAL 
Frequency - ~ ~ - ~ ~ = ~ - 122-150 Mc 
RF Power Output - - - “ ~ ~ ~ - - 12kWCW 
RF Drive Power Required ~ - ~ ~ - ~ - 800 Watts 
Power Supply Requirements SO ie) Voltage Current 
Anode, Maximum - - ~ - ~ 6 KV 3.9 A 
Heater - - - ~ ~ - - - 7.5V 102 A 
£ Tube Type - ~ = - ~ ~ - - Eimac 3CX10,000A7 
Load Impedance - - ~ ~ ~ ~ - ~ - 50 ohms 
Bandwidth - - - ~ - - ~ ~ - 2 Mc at 1.5 db 
Modulation - ~ ~ - ~ ~ - - - ~ FM-C W 
MECHANICAL 
Mounting - - - - - - - ~ Requires Special Cabinet 
Size = - - = ~ - ~ - - - Height - 72 inches 
Width - 28 inches 
Depth = 28 inches 
Operating Controls ~ - ~ ~ ~ - Tuning knobs provided 
Cooling ~ - - - ~ - - Anode: 365 CFM at 3.5” water 
Filament; 40 CFM at 2.0” water 
Connectors - - ~ - - - ~ - Input - Type LC Female 


Output - 1-5/8” E1A Coax Flange 
ENVIRONMENTAL 


Temperature ~ - - - ~ -10 to+50°C (+14 to +122° F) 
Altitude ~ - = - ~ ~ - - - to 12,000 feet 
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EM4515 


° 2 © CAVITY 
a) ‘ : OSCILLATOR 


1650 - 1800 Mc 


The Eimac EM4515 is an ultra-stable cavity oscillator 
designed for use in microwave transmitters where compact= 
ness and ruggedness is required. Excellent frequency 
stability over a wide temperature range is a major advant- 
age of this oscillator. It incorporates the Eimac Y319 
ceramic-metal planar triode (conduction-cooled version of 


3C X100A5). 
CHARACTERISTICS 

ELECTRICAL 
Frequency - ~ = - - - a = - 1650 -1800* Mc 
RF Power Output - ~ - ~ ~- - - - 2.5** Watts CW 
Frequency Stability - ” - - - 0.75% from -50°F to+150°F 
») Power Supply Requirements; - ~ - ~ = Voltage Current 
Anode, Maximum - - - - - ~ 250 V 75 mA 
Control Grid, Maximum - - - - - ~ - Self Bias 
Heater - - - - - - _ - 6.0 V AE Wt 
Tube Type - - - - = - ~ - ~ Eimac Y319 
Load Impedance - ~ - - - - - - 50 ohms nominal 
Modulation - - - - - = - - - - CW 

MECHANICAL 

Mounting - ~ - ~ - - - has 2.75” diameter flange 


Size - - - - - - - - - Height - 3.75 inches 
Width - 1.5 inches 
Depth - 1.5 inches 


Weight - - - - - - ~ - - - 3 pounds 
Cooling ~ - - - - - ~ - ~ - Conduction 
Connector - - - - - - - ~ Type TNC Female 


ENVIRONMENTAL 


Temperature ~ ~ - ~ - ~ ~ -50°F to +150°F 
Altitude - - - = ~ ” = ~ ~ to 12,000 feet 


s) *Factory adjusted for any 80 Mc Segment of the 1650 - 1800 Mc band. 
*kCan provide up to 20 watts output with higher anode voltage and current and special 
cooling. 
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The Eimac EM4516 is a three stage amplifier chain 
designed for use as the driver amplifier section in FM 
transmitters. The first two stages are Eimac EM4505 cavity 
amplifiers incorporating the 4CX250R ruggedized tetrode. 
The final stage is Eimac cavity amplifier EM4506 which 
uses the 4CX1000K tetrode. The three stages are mounted 
on a panel which fits a standard 19” rack. 


CHARACTERISTICS 


ELECTRICAL 
Frequency - - - = ~ ~ ~ ~ = 
RF Power Output - ~ - ~ - ~- = os 
RF Drive Power Required ~ - ~ - = = 


Power Supply Requirements (Typical): 


Stage 1 Stage 2 Stage 3 
Voltage Current Voltage Current Voltage Current 


Anode 400 V 150 mA 750 V 250 mA 3000 V 800 mA 


Screen 100 to —25 to 150 to —10 to 250 to —75 to 
200 V +25 mA 250 V +40 mA 350 V +75 mA 


Grid —20 to —10 mA —50 to —15 mA —50 to —10 mA 
—70V — —125 V 


100 V 
Heater /Filament 6.0 V 2.6 A 6.0 V 2.6A 6.0 V 12.0A 


Eimac 4CX250R 


Tube Type - 
Load Impedance 
Bandwidth - 


EM4516 


deg st a inuetrdemrsertiars CAVITY AMPLIFIER 


CHAIN 


122-150 Mc 


122-150 Mc 
-~ 1kW CW 
- 1 Watt 


and 4C X1000K 
~ 50 ohms 


2 Me at.1:5 db 


Modulation - ~ - ~ - - - - - - FM-C W 
MECHANICAL 

Mounting - - - - - ~ ~ - Standard 19” relay rack 

Size - - - - - - - - Height - 60 inches 

Depth - 28 inches 

Cooling - ~ - ~ - ~ = - - Blowers provided 

Connectors = ~ = - ~ - - - Input - Type N Female 


Output - Type LC Female 


ENVIRONMENTAL 


Temperature -10 to +50° C 
Altitude - - - - - ~ oe ss = 
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The Model EM4523 cavity amplifier is a compact modular amplifier 
readily adaptable to airborne or ground support telemetry and communica- 
tions systems. The Model EM4523 is an optimum combination of the tube 
configuration with the associated RF circuit. Maximum efficiency and RF 
Output from a very small package are outstanding features offered by this 
amplifier. Tuning can be accomplished with a minimum of test equipment, 


CHARACTERISTICS 
ELECTRICAL 
REOEMANIGe) fm = am ee ee an ee = 220022500) Mie 
pepe = nn ee a Se eet = ee, > Eimac ‘A126060 
Power Supply Requirements; 
AmodesVoltage ea! — 6 a a mi SM ye Se = 750 V 
Current! .-.9- 0b) saleis— =) ee ape) i 100 mA 
Heater Voltage -~- = = =-@=.9- —P -3y-0 ee -) = = = 6.0 V 
Currents hae = ba) ee i ee | a i oe ee ee ee mee 0 A 
g Operating Characteristics; 
Power Input= -)=")- = =-§ ws es -'- - = = = se = = 2.0 W 
Power. Output —te- tai =." eee oe ps om ee 4 20 W 
Modulation’) 2 -4s-) 22 - + See EP ee CW/FM 
Bandwidth, 3 db points - - - - - - - - - - -:- = - 10 Mc 
Frequency sStability <8 =) = a ee Fn ee 20 PPM/°C 
Load Impedance - - - - - = - - - = = = = = = - 90 ohms nominal 
Moad VSWRe =] a = ne i SS SS = 1 Any, Constant Phage 
MECHANICAL 
CennnectOrs! | ~te <element ae a a thie | ie Type BRM 
Drooling MMe eo) ee i ee ee ee eo me Conduction 
RAasdinuim | Overall Dimensions =\ +2.) o-) 6-8 o-oo eee OS =) 25 x25 xa 
Net Weight’- "=. = = 9 a a ee = OC 0.85 pounds 
ENVIRONMENTAL 
Mounting Surface Temperature - - - - - - - - - - - - - = = —40 to +100°C 
Vibration=) = — <= =— <—) = = 5 =f = =) == - = - Shall meet the requirementsjot 
Method 514, MIL-Standard-810, 
Class 1 through 4 and mounting 
Type A. 
Shock - = = = - = = - = =)(= =) =.= = - - -Shall meet: the requirements of 


Procedure 1, Method 516 of MIL- 
Standard-810. 
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SK-900, SK-906 .... 0.0: sducuiac ic CR Re 6-1-60 
SHA1300 io Shciew oes care GA 5-9-63 
§K=1306,.SK-1406....::...c... BAL AAR 5-17-63 
SK-1400A, SK-1470A ................. 5-9-63 
CAVITY AMPLIFIER 
NARZS Aa een ste oe CU eee 3-5-63 
Kase Oe ae Cae Le hers ae 3-5-63 
KASSS eupidat a OF Ralvosyin 2) Ie 3-5-63 
X4540 358 diets Ce ee eee 3-5-63 
KA5AG hie eds cals Oa ee ee 9-1-63 


EIMAC NO. 


3CPN10A5 
3CPX100A5 
3CX100A5 
3CX100F5 
3CX1000A7 
3CX10, 000A1 
3CX10, 000A3 
3CX10, 000A7 
3W5000A1 
3W5000A3 
3W5000F1 
3W5000F3 
3X2500A3 
3X2500F3 
3X3000A1 
3X3000F1 
3X3000F7 
3-400Z 
3-1000Z 
4-—65A 
4—400A 
4-1000A 
4CV100, 000C 
4CW50, 000C 
4CX250B 
4CX250F 
4CX250K 
4CX250M 
4CX250R 
4CX300A 
4CX350A 
4CX350F 
4CX1000A 
4CX1000K 
4CX3000A 
4CX5000A 
4CX10, 000D 
4CX15, 000A 
4CX35, 000C 
4PR60B 
4PR65A 
4PR125A 
4PR250C 
4PR400A 
4PR1000A 
4W300B 
4W20, 000A 
4X150A 
4X150D 
4X150G 
4X150R 
4X150S 


EIA NO. 


7815 
7815R 
7289 
8250 
8238 
8158 
8159 
8160 
8240 
8242 
8241 
8243 
8161 
8251 
8238 
8239 
8162 
8163 
8164 
8165 
8438 
8166 
8351 
8350 
7203 
7204 
8245 
8246 
7580W 
8167 
8321 
8322 
8168 
8352 
8169 
8170 
8171 
8281 
8349 
8252 
8187 
8247 
8248 
8188 
8189 
8249 
8173 
7034 
7035 
8172 
8296 
8297 


February, 1964 


EIMAC and EIA 
TUBE NUMBER 


CROSS REFERENCE 
SHEET 


EIMAC NO. 


4X150A 
4X150D 
4CX250B 
4CX250F 
3CX100A5 
4CX250R 
3CPN10A5 
3CPX100A5 
3CX10, 000A1 
3CX10, 000A3 
3CX10, 000A7 
3X2500A3 
3X3000F7 
3—400Z 
3-1000Z 
4—65A 
4-1000A 
4CX300A 
4CX1000A 
4CX3000A 
4CX5000A 
4CX10, 000D 
4X150G 
4W20, 000A 
4PR65A 
4PR400A 
4PR1000A 
3X3000A1 
3X3000F1 
3W5000A1 
3W5000F1 
3W5000A3 
3W5000F3 
4CX250K 
4CX250M 
4PR125A 
4PR250C 
4W300B 
3CX100F5 
3X2500F3 
4PR60B 
4CX15, 000A 
3CX1000A7 
4X150R 
4X150S 
4CX350A 
4CX350F 
4CX35, 000C 
4Cw50, 000C 
4CV100, 000C 
4CX1000K 
4—400A 


N 


ww 


EITEL-McCULLOUG 


CAR LOS, cA Ui 


The EM113 delivers 1 kw of pulse power from 2.0—4.0 Ge. It is 
of metal-ceramic construction and is suitable for airborne and 
missile applications. The focusing is accomplished by periodic 
permanent magnet and compensated for operation over the 


temperature range —65° C to +125°C. 


ELECTRICAL SPECIFICATIONS 
Absolute Ratings 


Filament Voltage . 
Pulse Cathode Voltage 
Peak Cathode Current 
Duty Cycle 


Operating and Performance Data 


Filament Voltage 

Filament Current 

Cathode Voltage 

Peak Cathode Current 

Duty Cycle 

Frequency Range . . 
Small Signal Gain— Minimum 

Peak Saturated Power Out— Minimum 
Saturated Gain—Minimum . 


ENVIRONMENTAL SPECIFICATIONS 


Maximum 


7.0 Volts 

— 8000 vde 
2.0 adc 
2% 


6.3 Volts 
3.0 Amperes 
—7500 Vdc 
lesadc 

2% 

2.0-4.0 Ge 
36 db 

1.0 kw 

30 db 


Complies with MIL-5400 Class Il Equipment 


Temperature 


MECHANICAL SPECIFICATIONS 


Operating Position 
Input Coupling, rf . 
Output Coupling, rf 
Focusing 

Cooling 
Dimensions 
Weight. es 
Supply Connections 


9 


potential. 
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—OogGip 125°C 


Any 

TNC 

TNC 

PPM 

75 CFM forced air 
See outline drawing 
9 Ibs. 
Cathode—yellow 
Filament—brown 
Grid—green 


NOTE: Electrode Voltages are with respect to cathode; tube shell at ground 
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— kar EM 113 


HEATER CATHODE 


—w—a— 4.50 + 12 


HEAR {a 773+ 25 


TNC CONNECTORS 


00 


3.625 DIA 
(MAX.) 


Le 17.68 (MAX.) 


CONNECTORS TO FIT 
AMP CAP #832692 OR EQUIV. 


STAINLESS STEEL INSERT 14-20 
NC-2B THD. x 4%4 LONG 4 PLACES wy 


1.68 + .015 


ete 


3.37 + .015 
3.875 (MAX.) 


\@ ) 


EITEL-McCULLOUGH, Inc. 


SAN cARUOSG, 


The EM114 is a grid modulated pulse TWT covering the fre- 
quency range of 2.8-3.5 Gc with a peak power output of 2.0 
kw. This tube is designed for use in airborne and missile en- 


vironments. 


ELECTRICAL SPECIFICATIONS 


Absolute Ratings Maximum 
Filament Voltage 7.0 Volts 
Cathode Voltage —8000 vdc 
Peak Cathode Current divin 2.0 adc 
Breoiacewwe Cs 2 r400°to —150 vde 
Duty Cycle pte ee 2% 
Operating and Performance Data 
Filament Voltage 6.3 Volts 
Filament Current 3.0 Amperes 
Cathode Voltage. —7800 Vdc 
Peak Cathode Current 17 5'a0c 
Grid Voltage (Beam on) . 200 Vdc 
Grid Voltage (Beam off) . —90 Vdc 
VEG VCIC My gh ec 2% 
Breguency Range ou. . . . 2.8-3.5 Gc 
Small Signal Gain—Minimum . 36 db 
Saturated Power Out—Minimum . 2.0 kw 
Saturated Gain—Minimum . 30 db 
Grid Capacitance 

(to all other elements) 15 picofds. 


ENVIRONMENTAL SPECIFICATIONS 


Complies with MIL-5400 Class II Equipment 


Temperature 


MECHANICAL SPECIFICATIONS 


—65°C to +125°C 


Operating Position Any 
Input Coupling, rf . TNC 
Output Coupling, rf TNC 
Focusing . ee es PPM 
CALC 2g a a 75 CFM forced air 
Mimensions . . . . . . +: ) seee outline drawing 
Weight. . . 9 Ibs. 


Supply Connections 


Cathode—yellow 
Filament—brown 


Grid—green 


NOTE: Electrode Voltages are with respect to cathode; tube shell at ground 


potential. 
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HEATER CATHODE 


HEATER 7.73 = £25 —————$$_$__$_$_==— 4.50 + .12 
GRID 


1.00 


TNC CONNECTORS 


3.625 DIA 


CONNECTORS TO FIT 
AMP CAP #832692 OR EQUIV. 


STAINLESS STEEL INSERT 14-20 
NC-2B THD. x %4 LONG 4 PLACES a 


~ 


1.68 + .015 


307. 015 


3.875 o 


EITEL-McCULLOUGH, INC. 


SAN CARLOS, CALL FO RN TA 


The EM116 is a 2% duty cycle TWT providing 1.6 kw of power 
over the frequency range of 2.9-3.1 Gc. This tube is PPM 
focused and of metal-ceramic construction for use in stringent 


environments. 


ELECTRICAL SPECIFICATIONS 
Absolute Ratings 


Filament Voltage 
Pulse Cathode Voltage 
Peak Cathode Current 
Duty Cycle 


Operating and Performance Data 


Filament Voltage 
Filament Current 
@ Cathode Voltage 
Peak Cathode Current 
Duty Cycle 
Frequency Range 
Small Signal Gain— Minimum 


Saturated Power Out—Minimum . 


Saturated Gain—Minimum . 


ENVIRONMENTAL SPECIFICATIONS 


Complies with MIL-5400 Class Il Equipment 
—65°C to +125°C 


Temperature 


MECHANICAL SPECIFICATIONS 


Operating Position 
Input Coupling, rf . 
Output Coupling, rf 
Focusing . 

Cooling 
Dimensions . 
Weight . 

Supply Connections 


Maximum 


7.0 Volts 
— 8000 vdc 
2.0 adc 


2% 


6.3 Volts 
3.0 Amperes 
—7500 Vdc 
1o-ade 


75 CFM forced air 
_ See outline drawing 


9 Ibs. 


Cathode—yellow 
Filament—brown 


Grid—green 


) NOTE: Electrode Voltages are with respect to cathode; tube shell at ground 


potential. 
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— kent EM 116 


HEATER CATHODE 


HEATER 


4.50 + .12 


TNC CONNECTORS 


hae 
50 Eg 
aug 
3.625 DIA 
(MAX.) 


| @ 


es 


17.68 (MAX.) 


CONNECTORS TO FIT 
AMP CAP #832692 OR EQUIV. 


STAINLESS STEEL INSERT 14-20 
NC-2B THD. x 14 LONG 4 PLACES hs 


3.37 = - 
3.875 (MAX.) 


S$ AN 


« 


EITEL-McCULLOUGH, INC. 


© A R>LO &; CALIF O RN IA 


The EM118 is a medium-power grid pulse TWT suitable for 
operation in extreme environments. Rated power output of 
500 watts is obtained over the frequency range of 2.7—2.9 Ge. 


ELECTRICAL SPECIFICATIONS 
Absolute Ratings 


Filament Voltage 
Cathode Voltage — 
Peak Cathode Current 
Pulse Grid Voltage 
Duty Cycle 


Operating and Performance Data 


Filament Voltage 

Filament Current 

Cathode Voltage — 

Peak Cathode Current . 
Pulse Grid Voltage (Beam on) 
Pulse Grid Voltage ie ah 
Duty Cycle 

Frequency Range 
Small Signal Gain— Minimum . 


Peak Saturated Power Out— Minimum 


Saturated Gain—Minimum . 
Grid Capacitance 
(to all other elements) 


ENVIRONMENTAL SPECIFICATIONS 


Maximum 


7.0 Volts 

— 5000 Vdc 

1.0 ade 

- +400, to —150 vde 


2% 


6.3 Volts 
3.0 Amperes 
— 4700 Vdc 
0.8 adc 
+200 Vdc 
—90 Vdc 

2% 

2./-2.9 Gc 
46 db 

500 w 


40 db 


15 picofds. 


Complies with MIL-5400 Class Il Equipment 


Temperature 


MECHANICAL SPECIFICATIONS 


Operating Position 
Input Coupling, rf . 
Output Coupling, rf 
Focusing 

Cooling 
Dimensions 

Weight . ; 
Supply Connections 


e 


potential. 
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—65°C to +125°C 


Any 

TNC 

TNC 

PPM 

75 CFM forced air 
See outline drawing 
9 Ibs. 
Cathode—yellow 
Filament—brown 
Grid—green 


NOTE: Electrode Voltages are with respect to cathode; tube shell at ground 
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16.00 (MAX.) a] 


peer ees. (00 ia TR bye Bras) —t—— 3.10 + 12 —- 


HEATER CATHODE 
CONNECTORS HEATER 
TO FIT AMP CAP GRID 


#832692 OR EQUIV. TNC CONNECTORS 


STAINLESS STEEL INSERT 
14-20 THD NC-2B x 4% DEEP 4 PLACES 


iT ul 


x .015 


3.37 + .015 


|+—— 3.875 (MAX.) —— 


TENTATIVE DATA 


3KM300LA 


100 KW CW 
345-455 Mc 
POWER AMPLIFIER 
KLYSTRON 


The Eimac 3KM300LA power-amplifier klystron is intended for use in 
tropospheric scatter communications systems requiring single spans up 
to 600 miles in length. This klystron delivers 100 kW CW output power 
from 345 to 455 megacycles with a power gain of 13 decibels. 


Three integral resonant cavities are used in the 3KM300LA. Both input 
and output couplings are fixed and an additional coupling is provided for 
input cavity loading. 


The electron gun of this tube has aconfined flow configuration which mini- 
mizes focusing adjustments and provides a quiet, stable beam. The current 
of the focusing electromagnet can be varied over a wide range without ap- 
preciably affecting rf output, body current, or other performance charac- 
teristics. 


The 3KM300LA incorporates a titanium getter which should be energized 
whenever heater power is applied. Alsoincludedisa getter ion pump which 
provides means for monitoring the condition of the vacuum during operation. 


A focusing electromagnet and klystron supporting structure, Catalog Number 
H-172, is provided for use with the 3KM300LA. 


Eimac Water Load WL-160 is recommended for use with this klystron. 


CHARACTERISTICS 
ELECTRICAL 
Heater: Voltage me ee ge ee see el de ae 26 volts 
Current ni ae are doa, oh La amperes 


Cathode: EMA, Unipotential 


Heating Time = = =i s5.5 - = S minutes 

Getter: Voltage -= - = = - - = = = 4 volts 

Current = = - - - = = = = 25 amperes 

Power Gain ee ee ae 13 decibels 

Output Power —= = = = = - = = = 100 kilowatts 

Frequency Range See ie | eee) AO 4 OUP meRacyCles 

Phase shift as a function of beam voltage - - 0.01 degrees/volt 

MECHANICAL 
Operating Position aL CUI ted EGR SSIS) & Axis vertical, collector up 
Coupling: 

[nites ee aa one SN Ve em me ome ED inch, 50-ohm coaxial 
PSIDUL AS NEV ELLA AGING PBs tex hice Coren) nas kare) } seg ome Pama oes 3-1/8 inch, 50-ohm coaxial 
Output POT SU RAG OL TG eeOkin £ edz IuatE wie Wino) 651 /stinch,50-ohmiteamias 
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MECHANICAL (cont'd) 


Weight (3KM300LA) - - - - - - - - - - - - = = = 560 pounds 
Weighte(Hal72)) - = - = = = = = = = <= = = =) = 370082 pounds 
Length (3KM300LA) - - - - - - - - - - = = = = - 78 inches 
Diameter (3KM300LA) - - - - - = - - - = - - - = 22 inches 
(enotiaiioly 2) ol mre A Ae re ree ee = ie m= 31 inches 
Diameter (H-172) See ee ee ee ee ee tee ee ee em pes 28 inches 


Cooling: Water and Forced Air* 


Flow Rate Pressure Drop 


Cathode SUE Game ed a Pn im al at lo ie yo ee CLIT free 
Body we 12)! PQS ORE SARS eS) Se eer ee NOTED 40 psi 
Collector .=)..-) Mit =vatomt es Aig” -ehe Soe e-~ 2s BAR OS pm 20 psi 
Electromagnet Bs ered ee at ley a Ba a oy 20 psi 


ELECTROMAGNET POWER-SUPPLY REQUIREMENTS 


EBachioffive coils = «<g)7e28{) lana pieg het ate = =e Yea - toes Py oe eo Ot OWelts 
0 to 20 amperes 


MAXIMUM RATINGS 


AV er es ES gp rg ket ee ee ee eh a a 30 KILOVOLTS 
BEAM. GURREN IT) "—. 0b iiy— gh |, faa ete Be ee ie Dee TE 9 AMPERES 
BODY CURRENT - =) ==" = - = = = cso) 4 (= ©] > ei) = 1150) MILLIAMPERES 
COBRIEGTOR DISSIPATION = = == -) = = = = = = =) =) = 270 KILOWATTS 
OUTER waCOOLANT: TEMPERATUREN* A= Set 20 tes a Oke 0; C 
INPUTS VSWReAT.FO. = 2° = ee ew He ee ee = el 
INEU Te VSWRVATE OLS:-Mc = Ua08- 6 = oe = ee Si = 3! 
OUP PUmmLOADIVSWR I's <0 en Fe be ea) a ep a ale 


TYPICAL OPERATION, BROADBAND, CW AMPLIFIER** 


Prequencys = = == 0- = = B= -= ee = =e = = = 400 megacycles 
Output Power - - - - = - = = = = = = = = = = = = 105 kilowatts 
Driving Power eee ee ee S kilowatts 
Power Gain eA Sy Se Sa a Sera 7 ae ea ore decibels 
Begmavoirage | j=) i) PAPER oe re ee ee Ba 30 kilovolts 
Beamecurrent. (= = rae Rim ae em 9 amperes 
Modulating Anode Voltage (with respect to cathode) - - - - - - - 27.8 kilovolts 
Biliciencveee= ~) 6= =e 8) a) Sy ee ee ee 39 percent 
BodyeCULGent, =), = ele meen oe ei ER =e =) = = a 50 milliamperes 
Half-Power Bandwidth pee | so. | Sone Ratio | ke Atle a hy) = Gta ee SZ) megacycles 
Input Cavity Loading - - - - = = = = = = = = = = = = 3,25 kilowatts 
Electromagnet Currents; 
Coil #1 5 ah acceeeti ine Po od BR OS eo = ar ie amperes 
Coil #2 = 4 aie Raneeae Pie Go oy ciel ia eke a aL amperes 
Coil #3 wm a ee ee ee ew 10 amperes 
Coil #4 mt ae elem |e Rae me ee os ct ee ea gt me pea lt r= 10 amperes 
Coil #5 eC 10 amperes 


*These requirements are for operation at sea level and maximum ambient air temperature of 30°C. 
Maximum inlet water temperature is 30°C. At higher altitudes or higher temperatures, additional 
cooling may be required. 


**This data was obtained from the prototype and does not necessarily represent typical character- 
istics of production klystrons. 


For additional information or information regarding a specific application write to Eitel- 
McCullough, Inc., San Carlos, California. 


TENTATIVE DATA 


4KM708) 


POWER AMPLIFIER 
S-BAND KLYSTRON 


EITEL-McCULLOUGH, INC. 


SAN CAR LOS; €& Ave t FG FR UNSEA 


The Eimac 4KM70SJ is a power-amplifier klystron designed to operate at frequencies 
from 1700 to 2400 megacycles with a rated output power of 20 kilowatts and a mini- 
mum gain of 40 decibels. This klystron was the first product of Eimac’s High Power 
Microwave Tube Laboratory, established in 1961. The design of the 4KM70SJ is com- 
pletely new, incorporating many recent advances in klystron technology. 


A large Eimac Matrix Type A cathode is used in the 4KM70SJ with cathode cur- 
rent loading of only 230 milliamperes per square centimeter. This light cathode loading 
assures long life. The electron gun has a confined flow configuration which minimizes 
focusing adjustments and produces a very stable beam. The current of the focusing 
electromagnet can be varied over a wide range without appreciably affecting RF output 
or body current. Only one electromagnet power supply is required. 


Four integral cavities are used in the 44M70SJ. Both input and output couplings are 
fixed. The output window is a thick beryllium oxide disc. 


The 4KM70SJ incorporates a built-in vacuum pump, in the form of a titanium 
getter, which should be energized whenever heater power is applied. Effective protection 
against internal arcs is provided by the Eimac Modulating Anode. 


® A focusing electromagnet and klystron supporting structure, Catalog Number H-136, 
has been designed for use with the 4KM70SJ. 


Eimac Water Load WL-201 is recommended for use with this klystron. 


CHARACTERISTICS 
ELECTRICAL 

DrearetemV OMAge eta = eae PR AS a) ne a a EN ee eT volts 
ree ea Mie Re = arte Rea ee ve de Gee ee = wy 1D amperes 
Maximum Starting Current - - - - - - - - - - - - + + + - = 24 amperes 

Cathode: EMA, Unipotential 
EIPAtING IMCs) es ate = Rents meee Soe Ss ee nS minutes 

eter AG Volpe (Nominal) = - =) - 2+ {is eo ew ee eA volts 
PARSE CCD Poe os ne Reet fish. ty ote eee ee bw lem el = le a, Varese amperes 
POWer Gralll fe fae in ee tleteny eine egltes a gwd ces ae bm) Fer AQ decibels 
OMIOULPOWEL coment ry hatte eee ie Se Fe eR. ee) 20 kilowatts 
Frequency Range - - - - - - - - - = = + = = = = = 1700 to 2400 megacycles 
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MECHANICAL 
Operating Position - 
RF Coupling: Input 

Output - 


4KM70S/J 


- - Any 


Type N coaxial fitting 
UG435A/U flange 


Flow Rate 


20 cfm 
1.5 gpm 
18 gpm 
1.5 gpm 


ELECTROMAGNET POWER SUPPLY REQUIREMENTS 


Weight: Klystron Only 
H-136 Electromagnet 
Cooling: Water and Forced Air 
Cathode 
Klystron Body 
Klystron Collector 
Electromagnet - 
Voltacewme amar th = 4 - = (- =e se Ae 
Cutrenttgeme i 4 - rs 


MAXIMUM 


DC'BEAM* VOLTAGE %) «- =) 2) 2s =e 

DC BEAM CURRENT 

DG BEAMCINPUT POWER..- - - => = - 
DG BODNAGURREN Kia) ory (sae aa en ae 
COLLECTOR DISSIPATION, = suse meso Sear 
INLED WAS ERUPRESSURE =e 2) i = 
LOAD VSWR - 


TYPICAL OPERATION 


Frequency? 0) -9F- ee 20 Ae rth, Std 
Outputs Powers jue) 0 ster ee et =r 
Drivingg Power, =. 4-day “st 
PowersGain sairo © vie die A h=)- a =a, = 

DC Beam Voltage - 

DC Beam Current - - - - 

DC Modulating-Anode Voltag 

Beam Power Efficiency - - - - - - - - - - 
DG BadyiGutrent) =, 6 + 2 Se =) ee ae 
Bedb bandwidth = ss). 28 ee ce a ee: 
Electromagnet Current- - - - - - - - - = - 


RATINGS 


200 


poe te Oa Lbs: 
11 JOBS 


Pressure Drop 


free 
60 psi 
40 psi 
25 psi 


volts 
amperes 


KILOVOLTS 
AMPERES 
KILOWATTS 


MILLIAMPERES 


KILOWATTS 
PSI 


megacycles 
kilowatts 
watt 
decibels 
kilovolts 
amperes 
kilovolts 
percent 
milliamperes 
megacycles 
amperes 


For additional information or information regarding a specific application, write to Eitel-McCullough, Inc., San Carlos, 


California. 


The Eimac 5KM70SF is a power-amplifier klystron intended 
primarily for use in the ground transmitters of satellite communi- 
cations systems. It is designed to operate at frequencies from 1710 
to 1800 megacycles with an output power of 20 kilowatts when ad- 
justed for maximum efficiency and an output power of 10 kilowatts 
as a wide-band linear amplifier. 

In order to meet the exacting requirements of satellite communi- 
cations systems the 5KM70SF must be capable of extraordinary 
performance as regards linearity, bandwidth, differential envelope 
time delay, incidental phase modulation, random amplitude modu= 
lated noise and ability to withstand environmental extremes. 

A large Eimac Matrix Type A cathode is used in the 5KM70SF 
with cathode loading of only 300 milliamperes per square centi- 
meter. This light cathode loading, for an S-band klystron, assures 
long life. The electron gun has a confined flow configuration which 
minimizes focusing adjustments and produces a stable beam. The 
current of the focusing electromagnet can be varied over a wide 
range without appreciably affecting RF output or body current. Only 
one electromagnet power supply is required. 

Five integral cavities are used in the 5KM70SF, Both input and 
output couplings are fixed. The output window is a thick beryllium 
oxide disc which will withstand severe abuse. An arc detector is 
provided to protect this window. 

A coupling loop is provided in the second cavity for use with an 
external load. This load should be capable of dissipating 20 watts 
minimum and must be connected whenever the tube is energized. 

The 5KM70SF incorporates a built-in vacuum pump, in the form 
of a titanium getter, which should be energized whenever heater 
power is applied. Effective protection against internal arcs is 
provided by the Eimac Modulating Anode. 

A focusing electromagnet and klystron supporting structure, 
Catalog Number H-159, has been designed for use with the 5KM70SF. 

Eimac Water Load WL-202 is recommended for use with this 
klystron. 


CHARACTERISTICS 
ELECTRICAL 


Heater: Voltage - - - - - - = = = = = = = 
Current - - - = = = = = = = = = «= 
Maximum Starting Current - - - = = = = 
Cathode: EMA, Unipotential 
Heating Time - - - - = = = = = = = 
Getter: A-C Voltage (Nominal)-< - = - = - = - - 
A-C Current ee a Se a oe 
Power Gain SN Sees Se ee Ee oe ee 
Output Power (Saturation drive) - - - = = = = = = 
Per CIO Vis Eta Og) me me ire get mpm) ee ome 1710 to 
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TENTATIVE DATA 


5KM/OSF 


POWER AMPLIFIER 
S-BAND KLYSTRON 


(is. volts 
1259 amperes 
24 amperes 

9) minutes 

4 volts 

24 amperes 
40 decibels 
20 kilowatts 


1800 megacycles 
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MECHANICAL 
ODALAL NOME OSIUOl Mr ae (iar — a ine 9d Ee a Any 
RF Coupling: 
Input eo) = ee = ee) = el Be Type N coaxial fitting 
Output Be = = = fo <li = = = = UG435A/U Flange 
Weight: 
Kiyatron Only =. [- 4 — =) Se ee eee 
H-159 Electromagnet - = =%- - s = o-) = = = += - 200 Ibs. 
Cooling: Water and Forced Air 
Flow Rate Pressure Drop 
Cathode =se= =<) {= 8-8 b= 20 cfm free 
Kily StrOntisO0 Vue eh 1.5 gpm 60 psi 
Kiystron Gollector —91-)) —9f-05 == = 20 gpm 40 psi 
PlGCtromMmaone tee) a 2 gpm 25 psi 
ELECTROMAGNET POWER SUPPLY REQUIREMENTS 
Voltace pte) et ele et Be ee i ea ims OTD volts 
Currentiy -< = es ee ee ee ee 20 amperes 
MAXIMUM RATINGS 
DCBEAMBVOLTAGHw— | —fh- hap = 9 = i Al KILOVOLTS 
DC: BEAMPCURREND Sa-9 -Wue yd ios ee =a = 5 AMPERES 
DCZBRANMSINE UNE POWER = OS a ee =a 70 KILOWATTS 
DC BOD YWGU RHE NI Wee he ee 120 MILLIAMPERES 
GOULECROR DISsie AION Gl. ae ree 70 KILOWATTS 
INLET WATER PRESSURE ee I Fe ye 80 Sy 
TOADSVSWRi=) f= ead be ee a ) a Oy 
TYPICAL OPERATION 
Tuned for Tuned for 
Maximum Maximum 
Efficiency Bandwidth 
Frequency me fee Milter nro 1725 1725 megacycles 
Output Power- - = = = = = - 20 10.5 kilowatts 
Brivins POWerar sees ea eer 2 1 watts 
Power Gain - - = - -= = = - 40 40.2 decibels 
DC BeamsVoltage < = - ==" = 18 aye kilovolts 
DC Beam Current - - - = - = 3.85 Bit amperes 
DC Modulating-Anode weneas -_ = = 18 ane kilovolts 
DC Body Current- - - - - - 90 80 milliamperes 
1 db bandwidth - - - - = - 10 14 megacycles 
Second Cavity Load - - - = = 2 1 watts 
Electromagnet Current - - - - Lg Lies amperes 


For additional information or information regarding a specific application, write to Eitel- 
McCullough, Inc., San Carlos, California. 


The Eimac EM4512 isa broad-tuning cavity power oscil- 
lator incorporating the Eimac Y-319 ceramic-metal planar 
triode. It is intended for use in test equipment consoles and 
special transmitters. This oscillator has front-panel tuning 
knobs and frequency scales for tuning across the 170-2000 
Mc band with power output from 25 to 2 watts. 


POWER OUTPUT, WATTS, CW 


EM 4512 


® BROAD TUNING 
OSCILLATOR 
170-2000 Mc 


~~ 


EM4512 OSCILLATOR 
MAXIMUM POWER OUTPUT 
(TYPICAL MEASURED) 


5.0 


100 200 400 600 800 1000 1200 1400 1600 1800 2000 
FREQUENCY, MEGACYCLES 


(Effective 1-1-64) © Copyright by Ejitel-McCullough, Inc. 


— ket EM4512 


CHARACTERISTICS 
ELECTRICAL 
PYeQuency fCOMUDUCUSLY (CUILAD LO. m 2 cae ml me ee 170-2000 Mc 
RF Power Output - - - - - - - - - - - - - - - Frequency, Mc Power output, watts, CW 
170- 300 15 
300- 800 25 
800-1200 10 
1 200-1600 2 
1600-2000 2 
PrequencysDritt.)) percent.of operating frequency —-" =) == — +:0.05% 
Power Supply Requirements; Voltage Current 
Anode, maximum = -—-9- = = - - = (40% = 90-919 p= (=) fee Le KV 100 mA 
Gridyeel sy ee e ) e ee e ia sitirouphevattablercations 
resistor, 200-1000 ohms 
Heaters. 2 = ee eee ee SR, OE eee On, 1A 
Ground . 26 4 ee eee A A SP. - Pee 2 eae epositivertermina loaned 
supply 
Cathode Current 2 -seeo ea R eoes 
Tube a TYD6 ssisic me ee a ice Ce bse ec eee ore mace ED 
jEoadsImpedances, = Wem = = a a aD ohms nominal 
Load VSWR, maximum - - - - - - - - - - - - - - - 2,.0;1 any phase, without damage 
MECHANICAL 
Mounting ~/-= abe 62 = = - 404) 26) Se = = = Standard 19 reclayeuace 
Gig aumst Met sober een ee ot be Ga? he eee oo rere aC ICM Senne ieee 
depth--4-1/2 inches 
Wetent wee) $a. BO a ee ee ons 
OneYratingecOntro ls get te tea he ee Tuning knobs and frequency 
scales provided ‘) 
Cooling’ pei) er ein 2 ee oa a i ee Conduction--Convection‘3) 
Connector iatsa eee eee Se Nero ee a ede em LV Des) Newtianiale 
ENVIRONMENTAL 
Temperature y=" —9) 5 =) 9 en a ee -~10 to +50° C (+14 to+122° F)(s) 
Altitude (= <0 k= sok eet op ene eae ert RN eth a a hep es eee, OOO CEL 
NOTES: 


(1) Frequency drift is specified over a period of 2 hours, following a warm-up period of 1/2 hour 
minimum. 

(2) Knobs are provided on the front panel for fine tuning the plate cavity and for adjusting output 
coupling. Frequency scales are provided for each cavity. Tuning is accomplished by sliding the 
hairline windows to the desired frequency, then adjusting the fine tuning and output coupling. Ac- 
cess to the interior of the amplifier is not required for tuning. 


(3) If ambient temperature exceeds 90° F, the cavity body will become quite hot (up to 250° F), and 
forced air cooling is recommended. 


For personnel protection, high voltage circuits above 500 volts are enclosed and identified. Inter- 
locks are not provided. 


RF Out 


id 


EM-4512 CAVITY OSCILLATOR 
FIGURE 2 


EM-4512 POWER SUPPLY CONNECTIONS 
FIGURE 3 
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icc hee i. LOUG H, INC. CAVITY AMPLIFIER 


Cease il 


2200-2300 Mc 
80 WATTS CW 


The Model EM4524 cavity amplifier is a compact modular amplifier 
readily adaptable to airborne or ground supporttelemetry and communica- 
tions systems, The Model EM4524 is an optimum combination of the tube 
configuration with the associated RF circuit. Maximum efficiency and rf 
output from a very small package are outstanding features offered by this 
amplifier. Tuning can be accomplished with aminimum of test equipment. 


CHARACTERISTICS 
ELECTRICAL 
Muning Range - - - = =<) = = =< = = = eee em ke eR Pe ee 2200-2300 Mc 
Mee) mmm Rm a ee ee Eimac X843E 
Power Supply Requirements; 
@ Anode Voltage ee Ka Sa ee ee oe = = 1000 V 
; CORED SING atid tayo y ee, mee ens eRe ee) eel) oem oe ies matt m8 ZOO) mA 
Heater Voltage Rar ian emt ome SMI | So ee ee rt me ap me om ag pom GQ V 
MALT enC te ie eee Maw ligt in. a em Lm tar ee me Qe] A 
Operating Characteristics: 
Power Input Sie | basic pe yates pean cep ee Pee ee em me ed et ee 8.0 WwW 
Power Output ee ee 80 W 
Modulation - we fer re Om Ym me eee Some em tine ym Pam | ome hme ees) ems 
Bandwidth, 3 db points a oe ide ee ee ee ee Se 7 Mc 
Frequency Stability |) a a Be mi ese et ee ee ee 20 PPM/°C 
Load Impedance - - - - - - - = = = = = = = = 50 ohms nominal 
Load VSWR See Sih Pam me fit a ee ee te me 151 Any Constant: Phase 
MECHANICAL 
Connectors Sete PRN tr tom Mmm fe eet See Bd etd me fee Pte gen ergs me a) = ae Type BRM 
Cooling OS ee ee i ate oe Oe ie me em me e Conduction 
Maximum Overall Dimensions - - - - - - - - - - - - - - = 2 i eae 
Net Weight ta iets re mim ek Wi ee Se Boies ed ei on mr aah ee mn 2.5 pounds 
ENVIRONMENTAL 
Mounting Surface Temperature - - - - - - = - - = = = = = = ~40 to +100°C 
Vibration —~ = = = = = = = = = = = = = = = §Shall meet the requirements of 


Method 514, MIL-Standard-810, 
Class 1 through 4 and mounting 


@ Type A. 


Shock — Se ae ee ee le hl Cl Ce = =e Shall meet the requirements: of 
Procedure 1, Method 516 of 
MIL-Standard-810, 


(Effective 2-1-64) © Copyright 1964 by Eitel-McCullough, Inc. Printed in U.S.A. 
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TENTATIVE DATA 


. AK3SK 


POWER AMPLIFIER 
S-BAND KLYSTRON 


The Eimac 4K3SK is an air cooled, permanent magnet 
focused, power amplifier klystron designed to operate at 
frequencies from 2400 to 2700 megacycles. It will deliver a 
minimum output power of | kilowatt with a minimum power 
gain of 40 decibels. The 4K3SK is intended for use in appli- 
cations where light weight and compactness are essential. 


FEATURES 

FREQUENCY - - - - - - - = 2400-2700 Mc 
MINIMUM OUTPUT POWER - - - - 1 kW 
MINIMUM POWERGAIN - - - - - 40 db 
HALF POWER BANDWIDTH - - - - 10 Me 
PERMANENT MAGNET FOCUSING 

® FOUR INTEGRAL CAVITIES 

: LOW NOISE LEVEL 


FIXED INPUT AND OUTPUT COUPLING 
PROVISION FOR SECOND CAVITY LOADING 

TWO LIFTING HANDLES FOR EASE OF HANDLING 
INSTANT FAULT RECYCLING 


CHARACTERISTICS 
ELECTRICAL 


Cathode: Impregnated, Unipotential 


Starting Time a) i 3 minutes 
Heater: Voltage i a me Se reer jee ae ee 6 volts 
Current Pees a) rr ee ee ee me me a A amperes 
MECHANICAL 
Operating Position (preferred) - - - = = =- = = = = = Vertical, cathode down 
Tuner Starting Torque (maximum) - - - - - - - - - = = - 12 inch pounds 
Tuner Stop Torque (maximum) - - - - - - - - - - = = = 25 inch pounds 
Cooling: Forced Air (20°C at sea level) 
Collector Flow Sean ae = Sy = 200 cfm 
Collector Pressure Drop - - = = - =- = = = = = -1,75 inches HO 
Body and Cathode seals require cooling only 
® at higher temperatures or lower pressures, 


(Effective 3-15-64) © Copyright 1962, 1964 by Eitel-McCullough, Inc. 


4K3SK hart ee 


NOULSATN ASENY 


LIVHS AINAL HDVZ NO 
IDFIZLNID JG OL FONVIVZID SO AION/IAD & 
"“SZD ee LOIFLNOD MSAAHVIMV (®) & 


‘STLIV nh TLIC 


LSS 2FN/2L- 


ne 


efe f A So EL 


D7 GOMOD? 
YOLIZFNNOD AWGOG 


OM IOAADNVNVOD ATL SH 


PVYO(LIFVVOD 
FOOPLLO - SY FLPLY 


W) M 7, TIFLFIT A ae 


7b *THELSTH 


[a ee 
el aieaas 
gee emer |e 
jose | osr7| ipa 
[sos | see7|____ be 
}o2% |Ore | ive 
(Late oa Lec cel a 
Se ee 
i a Sa 
(ae a 
Ne EZ Ze eae Ee 
Ea a 
[a De 
(22h EC ee 
a a 
ae a aE 
[ech a ae Rees Ed 
2 ae 
eee eee | 


N 
\ 
) 
a 
iN 


OQ} 01919 9 

Bsaehy 

N|GINTNISN 1} 
HESS SSSSSASNAE 


alg 
Y|* 
N}%) 


~ Q 

‘ 

4} |% 
ye] IM 


X 
¥ 
NY 


nae kintt 4K3SK 


= bath 4K3SK 


MECHANICAL (continued) 


Maximum Dimensions: 


Length - = = = = © = = = = = = = = = = = 18.4 inches 

Width —- = = = eee ee ee RR RK 13.25 inches 

Depth - = = ee RRR RR RR 14 inches 

Input Coupling (rf) - - - - - - - - - - - = = - = UG-21 D/U Connector 
Second Cavity Loading - - - - - - - - = = = = = = UG-21 D/U Connector 
Output Coupling (rf) - - = oh ae fete Re Gm es ies EIA 1- oe inch, 50-ohm coaxial 
Weight (Klystron and Magnet) - - - = = = = = = 85 pounds 

MAXIMUM RATINGS 

BEAM VOLTAGE? (dC yet i 00) Te i + KRILOVOUES 
BEAM. CURRENT (de) <= Tee. =e = SF ah be = = =e 0.6 AMPERE 
BEAM. INPUT POWER, (dC)}in = = “sy i a a 4 KILOWATTS 
COLLECTOR DISSIPATION RE a el ted ES ea 4 KILOWATTS 
CATHODE SEAL TEMPERATURE ee ) Rm hm Sl ne eee 150 DEGREES C 


LOAD VSWRw)— 1) Se Se ae = oe le 2:1 


TYPICAL OPERATION - TUNED FOR MAXIMUM EFFICIENCY 


Frequency - - - - = -=- = = = = = = = 2400 2550 2700 megacycles 
Output Power - - - - - - = - = = = = 1.08 1.08 1.08 kilowatts 
Driving Power - = = = ee eR RR 44 60 60 milliwatts 
Gain - - - - = = = = = = = = = 43.8 42.5 42.5 decibels 
Second Cavity Loading - - - = = = = = = 1 1 1.3 watt 
Beam Voltage - - - = = = =,- == - = Oro Ore 025 kilovolts dc 
Beam Current (=~ = = =o Wa ee, ele = 8 0.58 0.58 ampere dc 
3 db Bandwidth = yn i le ere, ipa = 10 i 1 Ba) megacycles 


For additional information or information regarding a specific application write to Eitel- 
McCullough, Inc., 301 Industrial Way, San Carlos, California. 
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e , yee PULSE AMPLIFIER 


_$-BAND KLYSTRON 


The Eimac X700 is a four cavity, magnetically focused, pulse amplifier 
klystron designed for use under severe environmental conditions. This 
klystron will deliver a peak output power of 20 kilowatts, at 1 kilowatt aver- 
age power, at frequencies from 2400 to 2900 megacycles. Typical power gain 
is 40 decibels. 

This klystron employs the Eimac Modulating Anode which provides an 
effective means of pulse modulating the output power without changing the 
beam voltage. The electron-gun geometry is suchthat the modulating anode 
voltage is only 50% as great as the beam voltage. 

The resonant cavities of the X700 are an integral part of the klystron 
but are completed and tuned outside the vacuum envelope. 

Waveguide output coupling for the X700 is achieved by means of an 
adjustable iris in the output cavity. 

The associated magnetic circuitry for the X700 includes a supporting 
structure, focusing coils, extension tuning controls, and a waveguide 
transition. 


CHARACTERISTICS 
ELECTRICAL 


Cathode: Oxide Coated, Unipotential 


Minimum Heating Time - - - ) minutes 

Heater: Voltage (+5%) - - - - - 75 volts 
Current - = - = = = = ere amperes 

Maximum StartingCurrent - - 11 amperes 

Typical PowerGain - - - - - - - 40 decibels 

Peak Output Power - - - - - = - 20 kilowatts 

Average Output Power - - - - - - 1.0 kilowatt 

Frequency Range - - - = = = = 2400 to 2900 megacycles 


MECHANICAL 


Operating Position - - - - = - - - 


Vertical, Cathode up 


RF Input Coupling - - - - - - =- - 90-ohm TNC 

RF Output Coupling - - - - - - - -= WR-284 Waveguide 

Weight (X700) - - - - = - = = 39 pounds 

Weight (Circuit Resembivy ee ne eran re pean OU) pounds 

Maximum Dimensions (X700) 
Length — -— ee es we ew ee ee 24 inches 
Diameter ~ ee es Pe Nh UR Aas ee Yi inches 

Maxmum Dimensions (X700 and circuit assembly) 
Length SHAR Se SP ee 4 inches 
Diameter - = = = = = = = = by inches 

Cooling: Forced Air Flow Rate Pressure Drop 
Body - - - --= = - = = = = = = 100 cfm 1.5 inches H,O 
Collector - = = = = e = ee 100 cfm 1.5 inches H50 


MAGNETIC-COIL POWER-SUPPLY REQUIREMENTS 


Prefocus Coil; Voltage’ - - - = 0 to 40 volts 
CURIE ia Gite ce en get tee Dae Fm ape ie me EO 2 amperes 
Each of Two Body Coils: 
Voltage - - = = - = = = = = = = = = Qto 40 volts 
Current - = <=) -.= = = - = = = = =- -  0'to 10 amperes 
@ Polectar Goll Voltage Saree ee oR ee em em oe 60 £0 50 volts 
CUPTONt Se iiey om mae ee i ie em ey = 0) 0 TONS amperes 


(Effective 4-25-61) © Copyright 1961-1964 by Eitel-McCullough, 
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MAXIMUM RATINGS 


DC BEAM VOLTAGE - - - - - 


es eed Vig wae 28 KILOVOLTS 


PEAK BEAM CURRENT - - - ag i eee aera a Te) Aled Ras ate AMPERES 
PEAK MODULATING- ANODE VOLTAGE Se ena phd Tee ta eee 14 KILOVOLTS 
SEU ELOG CVS! |DIG! 1516) BNR 6) BALA LE DN ol Mote eicncts ese anes many mS Haein yes AS, ean 50 MILLIAMPERES 
POPU BGMOR DISSIPATION = = Sahay a) = ee SG WATTS 
Peer Ue ee CG ORODESVOL AG has wow eles) eee —500 VOLTS 


TYPICAL OPERATION, 


Prequengy © = = “2™ Efi Pose lacs 
DC, Beam: Voltage - -. - - - 
Peak Modulating- Anode Voltage - 
Peake ean Current: Sb Si tetee s x 
Averages DC Beam Current Seu 
Average DC Body Current- - - - 
Peak Output Power - - - - - 
Average Output Power = = 
Peak Drive Power - = - = = 
Power Gain- - - - - - = - 
Peak Beam Power Efficiency - - 
Focus-Electrode Voltage = -« - 
Pulse Width - - = = = = = 
Pulse Repetition Rate - - - = 
Duty - - eo 
Magnetic Coil Currents: 
Prefocus Coil a) ie Fn Se ee 
Birstabody Coil = — = = = 
Second Body Coil Ie oe ae 
Collector Coil - - = = = 


NARROW-BAND, PULSE AMPLIFIER 


mt SHY Saag Gr OL 27 ie a eae S00 megacycles 
SPOS Se Sor i ae eae a eee 21 kilovolts 
=. Sr a Seer SAT ST Os kilovolts 
Spy Sa, Sa en terre Bebo BW 9 amperes 
$n 0S (Ol EP tees: Ae casaOhi as ampere 
= = “= O98,=)4 Seed il Be kaeas 29 milliamperes 
AQ LTReiG> mt ots DS) holt je eit cs kilowatts 
<2 97S4 SIU Se OU We ete) ROM bgso7 kilowatts 
—Woellie Be (A> A-Ae Ge pelhen 2 watts 
mim i pe! me ee) me oS ee AC SD decibels 
Hub (X=, Stee Psat saa. 37 percent 
. AaWE-08= Belt Bolas <8 1065 volts 


SER wie Rel a ae 2 50 microseconds 
=) = Sees ewe es ere “lOO0s pulses secenn 


oa era we te oe ees a ee ee 0.05 

= = = = = = = = = = = 4,2 amperes 
an Ted mee Rr a ee a ee aL) amperes 
ee eee 7 9) amperes 
me ee te me te a Os amperes 


For additional information or information regarding a specific application write to Eitel- 
McCullough, Inc., 301 Industrial Way, San Carlos, California. 


SK-800B 


AIR-SYSTEM SOCKET 
UNGROUNDED 
CATHODE TERMINALS 


SK-806 


AIR CHIMNEY 


® 


The Eimac SK-800B is one of the air-system sockets recommended 
for use with the Eimac 4CX1000A or 4CW2000A tetrodes. A companion 
SK-806 Air Chimney is also available and is recommended for use with 
the socket when the air-cooled 4CX1000A is to be employed. 

When this socket is used, connection is made to each of the tube 
electrodes, except the anode, and to one side of the integral screen- 
grid by-pass capacitor. The SK-800B is humidity and salt-spray resis- 
tant. 

The SK-800B is an improved version of the SK-800A and directly 
replaces the SK-800A in any equipment. The SK-800B features a stronger, 
one piece base and improved contact tabs. 


BASE CONNECTIONS 

The SK-800B socket consists of three sets of spring-finger con- SK-800B 
tact tabs for each tube electrode (to assure low-inductance contact), a 
center guide pin to facilitate tube installation, and an integral screen 
by-pass capacitor. The terminals are shown on the outline drawing. 

When the socket is mounted on a grounded chassis, no tube elec- 
trodes are automatically grounded. Connection to the cathode and one 
side of the heater is made via the second set of spring-finger contacts 
from the bottom of the socket. 


® SCREEN-GRID BY-PASS CAPACITOR 


This capacitor utilizes Mylar film as a dielectric and is encapsulated 
in silicone resin. Its capacitance is 1500 uufds +20 percent and it is rated 
at 400 dc working volts. One side connects to the three screen-grid tabs 
on the tube and the other side is connected directly to the socket body. 


MATERIALS AND FINISHES 

The metal shell, or body, of the socket is fabricated of silver- 
plated brass, while the mounting base and centering pin are a one-piece, 
nickel-plated die casting. All contacts are formed of a non-ferrous alloy, SK-800B WITH CHIMNEY 
heat-treated and silver-plated. Contact insulating material is high-temper- 
ature ceramic. 


INSTALLATION 

The SK-800B Air-System Socket is designed for under-chassis 
mounting and requires a 5-1/16-inch hole through the chassis deck. 
The socket is held in place by the three toe clamps provided. One side 
of the screen-grid by-pass capacitor is automatically grounded to the 
chassis when this mounting method is used. 


AIR CHIMNEY 

The SK-806 Air Chimney is moulded of fiberglass-reinforced silicone resin, It effectively 
directs the flow of air to the anode cooling fins with minimum pressure drop and is recommended 
for use with each SK-800B when the air-cooled 4CX1000A is to be socketed. 


SK-800B: 
Net Weight- - - - - - - -)- = = + - - - - = - = + = - 18 ounces 
SK-806: 
Bete eiciiieeet— tiem Pte iin! ae im eS ea HS 3-1/4 ounces 
OOP ERT VLE RY | CY EAs) RES Se et ee eee nt eid hls 1-7/8 inches 
yy Maximum Diameter- - - - - - - - - - - = = - = - - - 6-1/8 inches 
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‘- NOTES: 


|. DIMENSIONS IN INCHES. 


2. CAPACITOR: 500 MMFD~ 20% 
400 WVDC,I000 VDC TEST 
INSULATED TO WITHSTAND 
HUMIDITY PER MIL-STD-202, 
METHOD |03A,TEST CONDITION 
“B" SALT SPRAY PER 
Mit. STD 202, METHOD IOIA. 


(3 SUPPLIED) 


SK-810B 


AIR-SYSTEM SOCKET 
@ sinc GROUNDED 
Y CATHODE TERMINALS 


» SK-806 


AIR CHIMNEY 


The Eimac SK-810B is one of the air-system sockets recommended 
for use with the Eimac 4CX1000A or 4CW2000A tetrodes. A companion fimas 
SK-806 Air Chimney is also available and is recommended for use with . 
the socket when the air-cooled 4CX1000A is to be employed. 

When this socket is used, connection is made to each of the tube 
electrodes except the anode, and to one side of the integral screen-grid 
by-pass capacitor. The SK-810B is humidity and salt-spray resistant. 

The SK-810B is an improved version of the SK-810 and directly 
replaces the SK-810 in any equipment, The SK-810B features a stronger, 
One-piece base and improved contact tabs. 


BASE CONNECTIONS 


The SK-810B socket consists of three sets of spring-finger contact 
tabs for each tube electrode (to assure low-inductance contact), a center 
guide pin to facilitate tube installation, and an integral screen by-pass SK-810B 
capacitor. The terminals are shown on the outline drawing. 
When this socket is mounted ona grounded chassis, the cathode and one 
side of the heater will be automatically grounded. A grounding terminal is 
provided and may be used for positive connection if desired. 


SCREEN GRID BY-PASS CAPACITOR 
@ This capacitor utilizes Mylar film as a dielectric and is encapsulated 
” in silicone resin, Its capacitance is 1500 uufds + 20 percent and it is rated 
at 400 de working volts. One side connects to the three screen-grid tabs 
on the tube and the other side is connected directly to the socket body. 


MATERIALS AND FINISHES 

The metal shell, or body, of the socket is fabricated of silver- 
plated brass, while the mounting base and centering pin are a one-piece, 
nickel-plated die casting. All contacts are formed of a non-ferrous alloy, 
heat-treated and silver-plated. Contact insulating material is high-temper- 
ature ceramic. 


INSTALLATION 

The SK-810B Air-System Socket is designed for under-chassis mount- 
ing and requires a 5-1/16-inch hole through the chassis deck. The socket 
is held in place by the three toe clamps provided. One side of the screen- 
grid by-pass capacitor is automatically grounded to the chassis when 
this mounting method is used. 


AIR CHIMNEY 

The SK-806 Air Chimney is molded of fiberglass-reinforced silicone resin. It effectively 
directs the flow of air to the anode cooling fins with minimum pressure drop and is recommend- 
ed for use with each SK-810B when the air-cooled 4CXI1000A is to be socketed. 


SK-810B WITH CHIMNEY 


SK-810B 
IGOR WCities Oe 1 8 ounees 
SK-806: 
PNG ACO SARL Mme mney) ote Pan a eee GE 3-1/4 ounces 
Pree eURoIeiites = nee eee 1-7/8 inches 
ey ) rue Diameter ee kee PRS Kk  . 165178' inehas 
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| DIMENSION DATA 
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4 . TOLERANCES ARE NOT 
( 


CUMULATIVE. 


2. DIMENSIONS IN INCHES. 
3 CAPACITANCE ISOOMMFD = 20% 
VOLTAGE 1000VDC TEST, 400 WvDC 
TOE CLAMP a 
NSULATED TO WITHSTAND 
eater Ae ; @ 


(u)6 HOLES (SSUPPLIED) HUMIDITY & SALT SPRAY 
MIL STD-202 B. 


. 


SK-890B 


GROUNDED 


SK-806 


_ AIR CHIMNEY 


The Eimac SK-890B is one of the air-system sockets recommend- 
ed for use with the Eimac 4CX1000A or 4CW2000A tetrodes. The SK- 
890B is especially designed for use at frequencies where series screen 
neutralization is employed and is so constructed that the screen-grid 
can be series tuned to ground through the screen by-pass capacitor. 
A companion SK-806 Air Chimney is also available and is recommended 
for use with the socket when the air-cooled 4CX1000A is to be employed. 

When this socket is used, connection is made to each of the tube 
electrodes except the anode. The SK-890B is humidity and salt-spray 
resistant. 

The SK-890B is an improved version of the SK-890 and directly 
replaces the SK-890 in any equipment. The SK-890B features a stronger, 
One-piece base and improved contact tabs. 


BASE CONNECTIONS SK-890B 

The SK-890B socket consists of three sets of spring-finger contact 
tabs for each tube electrode (to assure low-inductance contact), a center 
guide pin to facilitate tube installation, and an integral screen by-pass 
capacitor. The terminals are shown on the outline drawing. 

When this socket is mounted on a grounded chassis, the cathode and 
One side of the heater will be automatically grounded. A grounding ter- 
minal is provided and may be used for positive connection if desired. 


SCREEN-GRID BY-PASS CAPACITOR 

This capacitor utilizes Mylar film as a dielectric and is encapsulated 
in silicone resin. Its capacitance is 1500 uufds +20 percent and it is rated 
at 400 dc working volts. The socket is so orientated that the three sets of 
spring finger contacts which connect to the screen-grid tabs of the tube 
are not connected to the upper, ungrounded side of the screen-grid capaci- 
tor. A series of six holes are provided to the upper capacitor deck to 
allow the installation of the screen neutralizing device; this device is con- 
nected between each of the solder terminals provided in the screen spring 


AIR-SYSTEM SOCKET 


CATHODE TERMINALS 


finger contacts and the upper capacitor deck. The lower capacitor deck SK-890B WITH CHIMNEY 


is connected directly to the socket body. 


MATERIALS AND FINISHES 

The metal shell, or body, of the socket is fabricated of silver- 
plated brass, while the mounting base and centering pin are a one-piece, 
nickel-plated die-casting. All contacts are formed of a non-ferrous alloy, 
heat-treated and silver-plated. Contact insulating material is high-temper- 
ature ceramic. 


INSTALLATION 

The SK-890B Air-System Socket is designed for under-chassis mounting and requires a 
5-1/16-inch hole through the chassis deck. The socket is held in place by the three toe clamps 
provided. One side of the screen-grid by-pass capacitor is automatically grounded to the chassis 
when this mounting method is used. 


AIR CHIMNEY 

The SK-806 Air Chimney is moulded of fiberglass-reinforced silicone resin. It effectively 
directs the flow of air to the anode cooling fins with minimum pressure drop and is recom- 
mended for use with each SK-890B when the air-cooled 4CX1000A is to be socketed. 


SK-890B: 
em Ce eee 2 UT eevee ee ete Fh i lng Teen” Lew” he. 4 18) ounces 
SK-806: 
TET Da et At Mime el i Wl bee Vee Se chiens oes OURS) Neh” Srce phew, Doe Se 3-1/4 ounces 
PEA UUOE HEIST mm mee eS = te Ss 1-7/8 inches 
URIS REO PLOT Meee re a me te et yet | et im 6-1/8 inches 
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NOTES: 

|.TOLERANCES ARE NOT 
CUMULATIVE. 

2.DIMENSIONS IN INCHES 

3. SCREEN GRID CAP. 1500%20% mmfa 


VOLT. TEST,4 OOWVDC. IN 
TQE CLAMP "TO WITHSTAND SOIT B ot 


(3 SUPPLIED) = §PRAY PER MIL-STD-202B 
SEE DETAIL * 


TYPICAL PERFORMANCE 
ELECTRICAL PERFORMANCE 


Frequency range 2% 2hs bi “101061 to 10:452°Gc 
Mechanically tunable . |... . 391 Mc 
Power output. 40 mW min. 
Electronic tuning range (3 db bandwidth) 40 Mc min. 
Resonator voltage... .. 300 Vdc 
Marnoue current”... . «. . . « 25 mA 
Repellervoltage ...... . 80 to —120 Vdc 
Modulation sensitivity . . . . 3.0 Mc/V 
Heatervoltage .. . . .. ..., a 3 V (ac or dc) +5% 
SieeromCurrentii we (s. .: 250 sok els 0.7 A max. 
Mode . . see i hice ett 9. keane 5% 
VSWR of load 7 i Ce ak 
Temperature coefficient . Tee e200 e100 Ke/°C 


Perit DetIMNC: Match. Se 4a a GRk 30 sec. 


MAXIMUM RATINGS 


Resonator voltage. ...... . 400 Vdc 
BaOCe CUITelitye ss 6 el ree ns 50 mA 
Repeller voltage: 
Negative with respect to cathode . . —25 to —500 Vdc 
NOTE: Damage to the tube may occur if maximum ratings are exceeded. 
MECHANICAL 
Operating position. }#at °° oa! . C. any 
Electrical connections . . flexible leads 
RF output coupling... TRG: 52U wave-guide flange 
Cooling required ... . . ; conduction 
Netweight . . eee 5 oz. max. 
Shipping weight (approximate) : 4 Ibs. 
ENVIRONMENTAL PERFORMANCE 
Temperature range .... . . . —50 to +100°C 
PAs (> a eo pes ee 100,000 ft. 
MEGTALION Mira. = tf esiees a a. < Wilste: 20 to 2000 cps 
BROCK tesa et Ny. Mi Becht e wear ., 2 40G, 11 ms 


*As required 


OUTLINE DIMENSIONS 


SET TITC es ae alae 2 as ae) Le oe 1.400 in. 
othe oa’ Se, PEP AS - 1.625 in. 
L117 aD a eR Ne 2.570 in. 
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— kent} 1K20XF-B 


APPLICATION 


NOTE: All voltages are referred to the cathode. 


Cooling: At sea level this tube will not require forced air cooling when operated at less than 20 
watts resonator dissipation and an ambient temperature of less than 150° C. The waveguide-flange 
connection will normally provide the required heat sink for conduction cooling. If the tube is 
operated at a resonator dissipation of greater than 20 watts or if an insulator is used between the 
tube and waveguide for DC isolation, forced air cooling will be required to maintain the body tem- 
perature below the maximum rating of 175° Centigrade. 


Resonator: The resonator of the 1K20XF-B is integral with the body of the klystron. For this 
reason it is often convenient to operate the resonator at chassis potential, with the repeller and 
cathode at appropriate negative potentials. 


Cathode: The heater voltage should be maintained within +5% of the rated value of 6.3 volts 
if variations in performance are to be minimized and best tube life obtained. 


The heater and cathode of the 1K20XF-B are internally connected. When the resonator of this 
tube is operated at chassis potential, the heater transformer must be insulated for the cathode-to- 
resonator voltage. 


Shock and Vibration: This klystron is specifically designed for use in applications encountering 
vibration and shock extremes. This tube is capable of delivering its rated power output when sub- 
jected to vibration levels of 10g (20-2,000 cps) or shock of up to 40g (11 milliseconds duration). 

With a vibration level of 10g in any reference plane, the peak-to-peak FM deviation will be less 
than 200 kilocycles. 


Special Applications: For additional information regarding any specific application, write to 
Microwave Division, Eitel-McCullough, Inc., San Carlos, California, telephone Lytell 1-1451, 
Cable EIMAC. 


FLANGE MATES 
WITH UG-39/U 


CONNECTIONS 


BODY — BROWN 
HEATER — WHITE 


# CATHODE — BLACK 
#® HEATER — BLACK 


REPELLER-RED 


# INTERNALLY 
CONNECTED 


PRELIMINARY DATA 


; IK125CA 
2) C-BAND 


REFLEX KLYSTRON 


TYPICAL PERFORMANCE 


ELECTRICAL PERFORMANCE 


Frequency Range - - 3.7 to 4.4 Gc 
Mechanically Tunable 700 Mc 
Power Output - - - 1.25 W min 
Electronic Tuning Range 

(3 db bandwidth) - 25 Mc min 
Resonator Voltage - 1000 Vdc 
Cathode Current - - 80 mAdc 
Repeller Voltage - - —400 Vdc 
Modulation Sensitivity 250 to 550 Kc/v 
Heater Voltage - - 6.3 V(ac or dc)t5% 
Heater Current - - 1.5 A max 
Mode - - - - 2-3/4 
VSWR of Load - = = L.15:1 
Temperature Coefficient ces Kezic 
Warm-up Time - - 120 seconds 


MAXIMUM RATINGS 


Resonator Voltage - - - - - 1200 Vdc 
Cathode Current - - - - 110 mA 
Repeller Voltage (negative with 

respecttothecathode) - - - -—100 to —750 Vdc 


Note: Damage to the tube may occur if the 
maximum ratings are exceeded. 


MECHANICAL 
Operating Position - - - = = any 
Electrical Connection ~ Octal Socket 
RF Output Coupling - -CMR 187 waveguide flange 
Cooling Required - - - - - 10cfm @ sea level 
Net Weight - - - - - 19 ounces 
Shipping Weight (approximate) - - 3 pounds 


ENVIRONMENTAL PERFORMANCE 


Temperature Range (Ambient) - —25 to +65 C 
Altitude - = = = = = = 10,000 ft. max 
Vibration - - - = = - = 10 G, 40 cps 
Shock - - = = = = = = 10 G, 1 ms 


OUTLINE DIMENSIONS 


Height - - - = - = = - = 4,700 max 
&) Width - = = = = = = = = = 2,797 max 
, Length = ee te = ee "832450 Max 
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APPLICATION NOTES 


NOTE: All voltages are referred to the cathode. 


COOLING: At sea level, with an ambient temperature of 50° Centigrade, a minimum air-flow rate 
of 10 CFM, directed over the klystron body, is required to adequately cool the tube when operated 
at maximum ratings. 

For conditions other than the above, the criterion for proper cooling is to maintain the 
klystron ceramic-to-metal seal temperatures below 175°Centigrade. Cooling in excess of the 
minimum recommended flow rate will result in longer tube life and more stable operation. If 
extended tube life is of primary concern, the body temperature should not exceed 100° Centigrade. 


RESONATOR: The resonator of the 1K125CA is integral with the body of the tube. For this reason, 
it is often convenient to operate the resonator at chassis potential, with the repeller and cathode at 
appropriate negative potentials. 


CATHODE: The heater voltage should be maintained withint5% of the rated value of 6.3 volts if 
variations in performance are to be minimized and best tube life obtained. 

The heater and cathode of the 1K125CA are not internally connected and the heater-to- 
cathode voltage should not exceed +45 volts. Whenthe resonator of this tube is operated at chassis 
potential, the heater transformer must be insulated for the cathode-to-resonator voltage. 

Electrical connection to the cathode of this tube should be completed by utilizing all four of 
the cathode base pins. 


MECHANICAL TUNING; A screw-driven bellows, coupled to a ceramic-slug tuner, allows tuning 
cycling in excess of 1000 cycles without damage to the vacuum seals. The tuning rate of approxi- 
mately 100 megacycles per turn and the low tuner starting-torque permits the use of miniature 
motors for remote tuning. Mechanical stops, capable of withstanding a maximum torque of 10 inch- 
Ounces, are provided at the extremes of the tuning range to prevent damage to the tube. 

Clockwise rotation of the tuner-shaft produces an increase in frequency. 


MOUNTING: The 1K125CA should be mounted by the Output-waveguide flange. An octal socket is 


required to complete the electrical. connections to the heater and cathode. The repeller connection 
is completed with a standard medium cap connector. 


SPECIAL APPLICATIONS; For additional information regarding any specific application, write to 
Eitel-McCullough, Inc., San Carlos, California. All such requests will be handled confidentially. 


DIMENSIONS IN INCHES 
DIMENSIONAL DATA 


. MIN. 


fare a oe eg 


BASE CONNECTIONS 
| RESONATOR. 
2. INTERNAL CONNECTION 


7. CATHODE 
6. CATHODE 


TYPICAL PERFORMANCE 


ELECTRICAL PERFORMANCE 


Frequency Setting - - - - 13.90 Cc 
Mechanically Trimmable Se 20" Mc 
Bowen Output. = = >= — > 200 mW 
Electronic Tuning Range 

(cap bandwidth) = — = 25 Mc min 
Resonator Voltage = = 400 Vdc 
Patoae Current .- - - = 40 mA 
Repeller Voltage - - - - —280 Vde 
Modulation Sensitivity - - 0.8 Mc/v max 
Heater Voltage - = - = 6.3 V(ac or dc)+5% 
Heater Current ee = 1.3 A max 
Mode See ee YE S337 4 
WSWReof Load =" = = + §= 1.10;1 
Temperature Coefficient oO. Ke/? G 
Warm-up Time ced or 30 seconds 


MAXIMUM RATINGS 


Resonator Voltage - - - 
GatnodenGuUrreni) =< sgt o- 
Repeller Voltage (negative with 
respecttothecathode) - 
Note: Damage to the tube may occur if the 
maximum ratings are exceeded. 


MECHANICAL 


Operating Position ree 
Electrical Connections 5 # 


500 Vdc 
DOM A 


(-50 to -500) Vdc 


Any 


Flexible Lead 


RF Output Coupling - - = RG-91/U waveguide 

Gooling Required) g~99- =) = Conduction 

Net Weight Sy Se oe eee, 6 ounces 

Shipping Weight (approximate) 4 pounds 
ENVIRONMENTAL PERFORMANCE 

Temperature Range (Max Ambient) 150°C 


Altitude 5 ae ee 100,000 ft. max 

Vibration ae ee 10 G, (20-2000 cps) 

Shock SBS i 2 eey Sea lr 40 G, (11 ms) 
OUTLINE DIMENSIONS 

Height - = = = =) = 1.40 inches 

Width a fe SS a a i 1.50 inches 

Length — = ae oe Se CR 2.10 inches 
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TENTATIVE DATA 


EM-1114 


X-BAND 
REFLEX KLYSTRON 


— Snr EM-1114 
APPLICATION NOTES 


COOLING: At sea level this tube will not require forced air cooling when operated at less than 
20 watts resonator dissipation and an ambient temperature of less than 150°C. The waveguide 
flange connection will normally provide the required heat - sink for conduction cooling. If the 
tube is operated at a resonator dissipation of greater than 20 watts or if an insulator is used 
between the tube and waveguide for DC isolation, forced air cooling will be required to main- 
tain the body temperature below the maximum rating of 175° Centigrade. 


RESONATOR: The resonator of the EM-1114 is integral with the body of the klystron. For this 
reason it is often convenient to operate the resonator at chassis potential, with the repeller 


and cathode at appropriate negative potentials. 


CATHODE: The heater voltage should be maintained within +5% of the rated value of 6.3 volts 
if variations in performance are to be minimized and best tube life obtained. 

The heater and cathode of the EM-1114 are internally connected. When the resonator of 
this tube is operated at chassis potential, the heater transformer must be insulated for the 


cathode-to-resonator voltage. 


MECHANICAL TRIMMING: The EM-1114 is fitted with a locking tuner that allows +20 mc trim- 
ming. The center frequency is factory pre-set to your specification, 


SHOCK AND VIBRATION: This klystron is specifically designedfor use in applications encounter- 
ing vibration and shock extremes. This tube is capable of delivering its rated power output 
when subjected to vibration levels of 10g (20-2,000 cps) or shock of up to 40g (11 milliseconds 
duration), 

With a vibration level of 10g in any reference plane, the peak-to-peak FM deviation will 
be less than 200 kilocycles. 


SPECIAL APPLICATIONS: For additional information regarding any specific application, write to 
Microwave Division, Eitel-McCullough, Inc., San Carlos, California, telephone Lytell 1-1451, 
Cable EIMAC, 


DIMENSIONAL DATA 


PREF.) MIN. | MAX. | NOM. | 
A. | eee (eee 1S00F | 
ef ene= suee  [eee 
5 tae heel — 
| D [1.036 [1.044 
PE [1430] 480) | 
12t1 TYP LEAD LENGTH 
Ent [2:00-F hie Fs | 
Hb = 406 amie 
lS ti eeyees | 
fa. oe See ee 
i hae Se 
lige Loe 
RAabese 


CONNECTIONS 

|, REPELLER - GREY 

2. HEATER- YELLOW 

3. CATHODE - GREEN 

4. HEATER CATHODE — WHITE 
5. GROUND - BROWN 


@ 


EITEL-McCULLOUGH, INC. 


SAN CAR L.0 S, GALI F O RN TA 


TYPICAL PERFORMANCE 
ELECTRICAL PERFORMANCE 


mreOuUency Tange: Gaui.) tee ee th ee 1087 tol 1:2'Gc 
Mechanically tunable ..... . 500 Mc 
Power output . . 100 mW 
Electronic tuning range (3 db bandwidth) 40 Mc 
Resonator voltage... . 400 Vdc 
eI TCLITTONG: 5 LEGa) ena, 40 mAdc 
memeiervoltage 1) 02) ci) woe Yep ale —150 Vdc 
Modulation sensitivity . . . . 2.0 Mc/V 
Bentey.voitage. 2. 9.44) fan 6. 3 V (ac or dc) +5% 
BIECUCLITON UG oy ek. fa swe. ' 1.0 A max. 
Mode . . ed Rts HS ae Pe ea a 4%, 
VSWR of load Ph: 1s, SL OE Ver 1.2:1 max. 
Temperature coefficient Sy ON are eae +150 Ke/°C 
Ratu UTI be ek ee ules as 30 sec. 
ie) MAXIMUM RATINGS 

meconatonvoltages): ese bees 500 Vdc 
PaAtnOUeCUITEItM iia clas Hits RRC ae 2 60 mA 
Repeller voltage: 

Negative with respect to cathode. . —25 to —500 Vdc 
NOTE: Damage to the tube may occur if maximum ratings are exceeded. 

MECHANICAL 
Operaune Position —, ieaunl wien ol. any 
Electrical connections .. . ih’ flexible leads 
RF outputcoupling ... . WR- 75 wave-guide flange 
Cooling required . . . . . conduction or convection 
Netweight . . | Nate 6 oz. 
Shipping weight (approximate) yy an bs ~ 4 lbs. 
ENVIRONMENTAL PERFORMANCE 

Temperature range... . . . . —50 to +100 °C 
AUG wera ho een ot et ec LOO OOO TC. Max, 
Vinlalogur ema wa were LOGS 20 tp.2000 cps: 
SHOCKS eats: cairn ee Cen, pala 40G, 11 ms 


OUTLINE DIMENSIONS 


PISIDT TaN Veer: heal pent he eta or 1.8 in. 
@ Witititedig sh ep - StR ewe CCK Ee 1.5 in. 
STC We ed So PN RR Fae (ye 


(EFFECTIVE 4-1-64) COPYRIGHT 1964 BY EITEL-MC CULLOUGH, INC. PRINTED IN U.S.A. 


— fer} X1118A 


APPLICATION 


NOTE: All voltages referred to cathode. 


Cooling: At sea level this tube will not require forced air cooling when operated at its maximum 
rated dissipation with an ambient temperature less than 125° Centigrade. The waveguide flange 
connection will normally provide the required heat sink for conduction cooling. If an insulator is 
used between the tube and waveguide for DC isolation, forced air cooling may be required to main- 
tain the ceramic-to-metal seal temperatures below the maximum rating of 150° Centigrade. 


Resonator: The resonator of the X1118A is integral with the body of the klystron. For this reason 
it is often convenient to operate the resonator at chassis potential, with the repeller and cathode at 
appropriate negative potentials. 


Cathode: The heater voltage should be maintained within +5% of the rated value of 6.3 volts if 
variations in performance are to be minimized and the best tube life obtained. 


The heater and cathode of the X1118A are internally connected. When the resonator of this tube is 
operated at chassis potential, the heater transformer must be insulated for the cathode-to-resonator 
voltage. 


Mechanical Tuning: In the X1118A a fixed-tuned inner cavity is closely coupled through a ceramic 
window to a secondary cavity outside the vacuum. Mechanical tuning is accomplished by a capacitive 
slug in the secondary cavity with a tuning rate of approximately 150 megacycles per turn. This 
design allows repeated tuner cycling without damaging the vacuum seals. The maximum tuner 
torque is 40 inch-ounces. 

A clockwise rotation of the tuner will produce a decrease in frequency. 


DIMENSIONS IN INCHES 
DIMENSIONAL DATA > 


CONNECTIONS 
REPELLER - REO 
HEATER - WHITE 
# CATHODE - BLACK 
m HEATER - BLACK 


# INTERNALLY 
CONNECTED 


EITEL-McCULLOUGH, INC. 


ae 
SAN CARLOS, CALIF OR N A 


TYPICAL PERFORMANCE 
ELECTRICAL PERFORMANCE 


fmecuiancy. ralinorn.'. mood 8800107 to 11e2iGc 
Mechanically tunable ..... . 500 Mc 
Power output. 30 mW 
Electronic tuning range (3 db > bandwidth) 40 Mc min. 
Resonator voltage. . . 30 Vdc 
emOnerciiirenty)’. ©!) Gist) ooo atytic, 25 mAdc 
Remewervoitape © i 1! iy Ming OO wake —100 Vdc 
Modulation sensitivity . . | . 2.5 Mc/V 
BE ACEMOUALC i ela oh ek 26: 3 V (ac or dc)+5% 
PIB ELBISCANT ON ehh ae ok we a) pain’ i 1.0 A max. 
10S) ae a ee ae ee 634 
MoD IGA ee, 7... ATES Ee: li2edemax, 
Temperature coefficient . ane 3 +150 Ke/°C 
GREMCUD-UUING we — < geriunnte® pike paca 30 sec. 
MAXIMUM RATINGS 
Resanaionvolagegs. Sao kw, 425 Vdc 
PamOUe, CULETie che Bk 45 mA 
Repeller voltage: 
Negative with respect to cathode . .—50to —1000 Vdc 
NOTE: Damage to the tube may occur if maximum ratings are exceeded. 
MECHANICAL 
Operating eositionwy st ss valk any 
Electrical connections .. . flexible leads 
RF output coupling . . . WR-75 wave -guide flange 
Cooling required . . . . . conduction & convection 
Net weight. . eae 4% oz. 
Shipping weight (approximate) Takes 4 Ibs. 
ENVIRONMENTAL PERFORMANCE 
Temperature range... . . . . +—50 to +100 °C 
AlitHOGme eo ., 2 a. . ..). 200,000st max, 
Vibeationees 6 4 obese  . i we LOGIZ0 to 2000cps 
SnOChw | Re. Le: 40G, 11 mc 


OUTLINE DIMENSIONS 


Helghiaes..9 ks Glee 1.4 in. 
WiGuaeme 2 | Py ley. 288 ee ee LDiine 
Sonctneeee 9. Core Fe oe. meth, Pan arstqe 
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— Savy X1118B 


APPLICATION 


NOTE: All voltages referred to cathode. 


Cooling: At sea level this tube will not require forced air cooling when operated at its maximum 
rated dissipation with an ambient temperature less than 125° Centigrade. The waveguide flange 
connection will normally provide the required heat sink for conduction cooling. If an insulator is 
used between the tube and waveguide for DC isolation, forced air cooling may be required to main- 
tain the ceramic-to-metal seal temperatures below the maximum rating of 150° Centigrade. 


Resonator: The resonator of the X1118B is integral with the body of the klystron. For this reason 
it is often convenient to operate the resonator at chassis potential, with the repeller and cathode at 
appropriate negative potentials. 


Cathode: The heater voltage should be maintained within +5% of the rated value of 6.3 volts if 
variations in performance are to be minimized and the best tube life obtained. 


The heater and cathode of the X1118B are internally connected. When the resonator of this tube is 
operated at chassis potential, the heater transformer must be insulated for the cathode-to-resonator 
voltage. 


Mechanical Tuning: In the X1118B a fixed-tuned inner cavity is closely coupled through a ceramic 
window to a secondary cavity outside the vacuum. Mechanical tuning is accomplished by a capacitive 
slug in the secondary cavity with a tuning rate of approximately 150 megacycles per turn. This 
design allows repeated tuner cycling without damaging the vacuum seals. The maximum tuner 
torque is 40 inch-ounces. 

A clockwise rotation of the tuner will produce a decrease in frequency. 


OIMENSIONS IN INCHES 


DIMENSIONAL DATA 
B 
| | Cee a 
RGR 
1.958 
1.400 
.330 
60 
125 


SP S) 


170 


mlz 


DECAL 


CONNECTIONS 
REPELLER - RED 
HEATER - WHITE 

# CATHODE - BLACK 

*® HEATER - BLACK 


*# INTERNALLY 
CONNECTED 


C= 


S$ A WN CAR LOS, L. 


TYPICAL PERFORMANCE 
ELECTRICAL PERFORMANCE 


Frequency setting. ...... . 13.395 Gc 
Mechanically trimmable. . . . . . +50 Mc 
Power output... 20 mW 
Electronic tuning range (3 db bandwidth) 30 Mc 
Resonator voltage... . 300 Vdc 
Meamoae cuUIrenl. «wn ee ee ae 30 mAdc max. 
Repellervoltage .... . . . .—80to —100 Vdc 
Modulation sensitivity . . ... . 3.0 Mc/V max. 
Meat smvoltagceehest) Vive! <n yin ee 61S4V (accor dc) 
mearercurrentics (G-) Koen eo Ren, 0.8 A max. 
Mode . . ud sas vlsteamrete, 5%) 
VSWR of load sil onz. Od! Ae Li2 amax: 
Temperature coefficient . ee 2 O tor 200 KescC 


WEaEUP UIMG. <..« AeweeMede Tl Ak nant 20 sec 


MAXIMUM RATINGS 


Resonator vondser.. ¢) 4. 2) eee ey 500 Vdc 
iSatnOGe CUIeNtia eis ees a 55 mA 
Repeller voltage: 

Negative with respect to cathode . . —25 to —500 Vdc 
NOTE: Damage to the tube may occur if maximum ratings are exceeded. 

MECHANICAL 

Operating POstiON 2. oo sk any 
Electrical connections. . ; flexible leads 
RF outputcoupling .. . ERG: 91/0 waveguide flange 
Coolingrequired ... . ' conduction 
Netweight . . Risen a BIOZ: 
Shipping weight (approximate) ee oe: 4 Ibs. 


ENVIRONMENTAL PERFORMANCE 


Temperature range .... . . . ~—55to +125 °C 
URIs 4). deem, cael eee 0,000 Tirmax. 
Vibration. ..... . . .-. L0G,20 to 2000 cps 
BROCKEEe ee le caeNty 0s. ate aoe 40G; Likms 


OUTLINE DIMENSIONS 


Becht, 2. <=. ee eS 1.4 in. 
1h) Si i a hd Ce eee | te Bont 
ne: oi ae ae ean Petite: 
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EITEL-McCu LLOUGH, Inc. 


— nth X1123 


APPLICATION 


NOTE: All voltages referred to cathode. 


Cooling: At sea level this tube will not require forced air cooling when operated at its maximum 
rated dissipation with an ambient temperature less than 125° Centigrade. The waveguide flange 
connection will normally provide the required heat sink for conduction cooling. If an insulator is 
used between the tube and waveguide for DC isolation, forced air cooling may be required to main- 
tain the ceramic-to-metal seal temperatures below the maximum rating of 150° Centigrade. 


Resonator: The resonator of the X1123 is integral with the body of the klystron. For this reason 
it is often convenient to operate the resonator at chassis potential, with the repeller and cathode at 
appropriate negative potentials. 


Cathode: The heater voltage should be maintained within +5% of the rated value of 6.3 volts if 
variations in performance are to be minimized and the best tube life obtained. 


The heater and cathode of the X1123 are internally connected. When the resonator of this tube is 
operated at chassis potential, the heater transformer must be insulated for the cathode-to-resonator 
voltage. 


Shock and Vibration: In the X1123 a fixed-tuned inner cavity is closely coupled through a ceramic 
window to a secondary cavity outside the vacuum. Mechanical tuning is accomplished by a capacitive 
slug in the secondary cavity with a tuning rate of approximately 150 megacycles per turn. This 
design allows repeated tuner cycling without damaging the vacuum seals. The maximum tuner 
torque is 40 inch-ounces. 

A clockwise rotation of the tuner will produce a decrease in frequency. 


DIMENSIONS IN INCHES 


952 .960 
[990 |.998 | 
143 0.] 148 D. 


12t1 TYP LEAD LENGTH 


CONNECTIONS 
. REPELLER - GREY 
. HEATER- YELLOW 
. CATHODE - GREEN 
HEATER CATHODE — WHITE 
. GROUND - BROWN 


Fr bwn — 


eg EL-McCULLOUGH, INC. 
A 


N CARLOS, CALIFORNIA 


TYPICAL PERFORMANCE 
ELECTRICAL PERFORMANCE 


Beucnioy frances ae, (Ai ..<Jrieing biaaml 6.0 to 7.0:Gc 
Mechanically tunable . .. . . . 1000 Mc 
Power output. 20 mW 
Electronic tuning range (3 db bandwidth) 50 Mc 
Resonator voltage. . . 300 Vdc 
Beramoneculcentuer: efi. acd!) .bateonens 30 mAdc max. 
Repellervoltage . .. .. . . .—80 to —100 Vde 
Modulation sensitivity .. 5.0 Mc/V max. 
Heater voltage... .. .. 6.3V Mc or dc) +5% 
Heatercurrent. .. . . 1.3 A max. 
EE 634 
Pow oLl0ad . .. . ce Bey Tee lak 
Temperature coefficient . Lyne Nianite +150’ Ke/"C 
eammrUp UMe = . & bee wk 20 sec. 
MAXIMUM RATINGS 
Resonator voltage. ...... . 500 Vdc 
Sauloge Current #94.) nee. Gi. . . 55 mA 
Repeller voltage: 
Negative with respect to cathode . . —25 to —500 Vdc 
NOTE: Damage to the tube may occur if maximum ratings are exceeded. 
MECHANICAL 
Ber aU Iie DOSULON ated tart onl a) any 
Electrical connections . . flexible leads 
RF output coupling... RG- 1/U wave-guide flange 
Cooling required ... . , conduction 
Netweight . . LLB ayer a 
Shipping weight (approximate) oe ab 4 Ibs. 
ENVIRONMENTAL PERFORMANCE 
Temperature range .... . . . —50 to +100 °C 
RiGee 8. peo OOO TIE Inax: 
Mi aCe eS ee. Oh ee LOG reo O00 cps 
Sila } a A rar BEATA 40 G, 11 ms 


OUTLINE DIMENSIONS 


ety pe, ee eC eae oo 1.4 in. 
1G) Ds ee Se concen 287 jhoeead ds 
Orr he LA eg a ik 2.1 in. 
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— gent X1126 


APPLICATION 
NOTE: All voltages referred to cathode. 


Cooling: The X1126 may be cooled by conduction if the connecting waveguide flange provides an 
adequate heat-sink to maintain the tube body temperature below the maximum rating of 150° 
Centigrade. At high ambient temperatures, forced air cooling may be required to operate within this 
rating. For maximum tube life, the tube body temperature should be less than 100° Centigrade. 
Normal operating conditions will require convection cooling to maintain desired body temperatures. 


Resonator: The resonator of the X1126 is integral with the body of the klystron. For this reason 
it is often convenient to operate the resonator at chassis potential, with the repeller and cathode at 
appropriate negative potentials. 


Cathode: The heater voltage should be maintained with +5% of the rated value of 6.3 volts if 
variations in performance are to be minimized and best tube life obtained. 


The heater and cathode of the X1126 are internally connected. When the resonator of this tube is 
operated at chassis potential, the heater transformer must be insulated for the cathode-to-resonator 
voltage. 


Shock and Vibration: This klystron is specifically designed for use in applications encountering 
vibration and shock extremes. This tube is capable of delivering its rated power output when sub- 
jected to vibration levels of 10g (20-2000 cps) or shock of up to 40g (11 milliseconds duration.) 
With a vibration level of 10g in any reference plane, the peak-to-peak FM deviation will be less than 
100 kilocycles. 


OIMENSIONS IN INCHES 
DIMENSIONAL DATA 


CONNECTIONS 

. REPELLER - GREY 

. HEATER- YELLOW 

. CATHODE - GREEN 

. HEATER CATHODE — WHITE 
. GROUND - BROWN 


Vr S wn — 


TYPICAL PERFORMANCE 
ELECTRICAL PERFORMANCE 


medieicviaigey. «| |. 3 6 NkO.OTO LF.2 GC 
Mechanically tunable . .... . 700 Mc 
Power output. 20 mW 
Electronic tuning range (3 db bandwidth) 40 Mc 
Resonator voltage. . . 300 Vdc 
BeImGGe CUIPENC og oe 30 mAdc max. 
Repellervoltage .... .. =. .—40to —150 Vdc 
Mieduiation sensitivity .. . . . |... 13'to3.5/Mc/V 
Heatervoliages Jugs ol geu. va he 63'V (accordc) +5% 
Hearercurrentyiy ou. baist ot Yorn 1.3 A max. 
Mode . . an TL), WAR. HF ty) 26 ave 5%, 
VSWR of load rune Moi; 1.2:1 max. 
Temperature coefficient . eee = 200 to 400 Ke/°C 
EME THC H ae oa ee il, 8) 20 sec. 
Me Gee 
MAXIMUM RATINGS 
Resonator voltageiar i heh. 2)... 500 Vdc 
Beene. CULKEN bie haut oee t's 55 mA 
Repeller voltage: 
Negative with respect to cathode. . —25 to —500 Vdc 
NOTE: Damage to the tube may occur if maximum ratings are exceeded. 
MECHANICAL 
Oneranng position - i. kk any 
Electrical connections .. flexible leads 
RF output coupling... RG 91/U wave-guide flange 
Cooling required ... . conduction 
Net weight . . aE BOZ: 
Shipping weight (a pproximate) tee 4 Ibs. 
ENVIRONMENTAL PERFORMANCE 
Temperature range... . . . . —55 to +120 °C 
Brgueneetts en ee | LOO O00 Te max; 
Vireaione sts. mayen...) oe. LOG; 2010, 2000. cps 
SHOCKS +) wo! «eee teem cl. . a 40 G, 11 ms 


OUTLINE DIMENSIONS 


St ORI Und crt BRMMGE og 1.4 in. 
VEROEER NS 4s nm a ose Lesiiee 
ADE RS a a On Aslan, 
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EITEL-McCULLOUGH, INC. 


SAN Cc ASR £0.88, CA Lett O RN tA 


— Snr X1126B 


APPLICATION 


NOTE: All voltages referred to cathode. 


Cooling: The X1126B may be cooled by conduction if the connecting waveguide flange provides an 
adequate heat-sink to maintain the tube body temperature below the maximum rating of 150° 
Centigrade. At high ambient temperatures, forced air cooling may be required to operate within this 
rating. For maximum tube life, the tube body temperature should be less than 100° Centigrade. 
Normal! operating conditions will require convection cooling to maintain desired body temperatures. 


Resonator: The resonator of the X1126B is integral with the body of the klystron. For this reason 
it is often convenient to operate the resonator at chassis potential, with the repeller and cathode at 
appropriate negative potentials. 


Cathode: The heater voltage should be maintained with +5% of the rated value of 6.3 volts if 
variations in performance are to be minimized and best tube life obtained. 


The heater and cathode of the X1126B are internally connected. When the resonator of this tube is 
operated at chassis potential, the heater transformer must be insulated for the cathode-to-resonator 
voltage. 


Shock and Vibration: This klystron is specifically designed for use in applications encountering 
vibration and shock extremes. This tube is capable of delivering its rated power output when sub- 
jected to vibration levels of 10g (20-2000 cps) or shock of up to 40g (11 milliseconds duration.) 
With a vibration level of 10g in any reference plane, the peak-to-peak FM deviation will be less than 
100 kilocycles. 


OIMENSIONS IN INCHES 


DIMENSIONAL DATA 


| Nom. | 
WMEeapeae PT 
B 1.312 
DIES So /eese 
F |l2t! TYP LEAD LENGTH 


- 


ae 92) 
‘ =| 
cS) 
o|o 
o|O 


x 
BS 
wo 
N 


CONNECTIONS 

|. REPELLER - GREY 

2. HEATER- YELLOW 

3. CATHODE - GREEN 

4. HEATER CATHODE — WHITE 
5. GROUND - BROWN 


EITEL-McCULL 


S$ AN CARULULCOS, 


UGH, INC. 


Ra tt F ORNIT A 


TYPICAL PERFORMANCE 
ELECTRICAL PERFORMANCE 


meiencyrangs. = «CC 2 tO 127 Gc 
Mechanically tunable . .... . 500 Mc 
Power output. 1 W min. 
Electronic tuning range (3 db bandwith) 40 Mc min. 
Resonator voltage... . 750 Vdc 
Matiogecurrent ©... . .. . 90 mA max. 
Repellervoltage ....... . —300 Vdc 
Modulation sensitivity . . . . . . 1.5 Mc/V max. 
Heatenvoltage . . . .. . «  63V(acordc) 5% 
Beatencutrrentas ©. .ut i 9a ts ; 1.3 A max. 
Mode . . well yee As eu BS tye 334 
VSWR of load tind Seed-ol cab 1.2:1 max. 
Temperature coefficient Data me 2 +100 Ke/°C 
Meee UNC yk ys ay 30 sec. 
@ MAXIMUM RATINGS 

Resonatorvoltage yy twee 900 Vdc 
MmaTMOUG:CUITENti ies Gem 8 110 mA 
Repeller voltage: 

Negative with respect to cathode . .—5Oto — 1000 Vdc 
NOTE: Damage to the tube may occur if maximum ratings are exceeded. 

MECHANICAL 
Operating position ...... .- any 
Electrical connections... ro he: flexible leads 
RF outputcoupling . .. . WR- 75 wave-guide flange 
Cooling required . . . . . conduction & convection 
Net weight . ee aia 6 OZ. 
Shipping weight (approximate) Mee 4 |bs. 
ENVIRONMENTAL PERFORMANCE 

Temperature range... . . . . —50to +100 °C 
Pye eee eee eee ee 100,000 7b max. 
MitvatOnme eee.) eeeee LOGY 20 to 2000 cps: 
DUOCKMe 3 os eee: SE eee ocd... 40G, 11 ms 


OUTLINE DIMENSIONS 


emi ee oe ee ee 1.6 in. 
— UMS oe Le Se) ae ee Ve tee ibd olay 
® Peter cs cee do elie Bae ta 28 2Atin. 
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— kent X1115 


APPLICATION 


NOTE: All voltages referred to cathode. 


Cooling: The X1115 may be cooled by conduction if the connecting waveguide flange provides an 
adequate heat-sink to maintain the tube body temperature below the maximum rating of 150° 
Centigrade. At high ambient temperatures, forced air cooling may be required to operate within this 
rating. For maximum tube life, the tube body temperature should be less than 100° Centigrade. 
Normal operating conditions will require convection cooling to maintain desired body temperatures. 


Resonator: The resonator of the X1115 is integral with the body of the klystron. For this reason 
it is often convenient to operate the resonator at chassis potential, with the repeller and cathode at 
appropriate negative potentials. 


Cathode: The heater voltage should be maintained with +5% of the rated value of 6.3 volts if 
variations in performance are to be minimized and best tube life obtained. 


The heater and cathode of the X1115 are internally connected. When the resonator of this tube is 
operated at chassis potential, the heater transformer must be insulated for the cathode-to-resonator 
voltage. 


Shock and Vibration: This klystron is specifically designed for use in applications encountering 
vibration and shock extremes. This tube is capable of delivering its rated power output when sub- 
jected to vibration levels of 10g (20-2000 cps) or shock of up to 40g (11 milliseconds duration.) 
With a vibration level of 10g in any reference plane, the peak-to-peak FM deviation will be less than 
100 kilocycles. 


OIMENGIONS IN INCHES 
DIMENSIONAL DATA 


MIN. MAX. NOM 
1.500 


CONNECTIONS 

| REPELLER - GREY 

2 HEATER - YELLOW 

3. CATHODE - GREEN 

4. HEATER CATHODE - WHITE 
5. GROUND- BROWN 


® 


TYPICAL PERFORMANCE 
ELECTRICAL PERFORMANCE 


Meaueicytaiees -— =. =. °. =. > L1./to 12:2 Gc 
Mechanically tunable . .. . . . 500 Mc 
Power output. 1 W min. 
Electronic tuning range (3 db bandwidth) 40 Mc min. 
Resonator voltage. .. . 750 Vde 
meOCeOCUrTent fn 90 mA max. 
mepellervoltage “os. —300 Vdc 
Modulation sensitivity . . . . 1.5 Mc/V max. 
Bleatemvoltages.. 0 us 6 ay so e 3 V (ac or dc) +5% 
bfearen CUITENE somay Sau y s ol .eeg 1.3 A max. 
Mode ... ae if) ti ad cu Wo ot 3% 
VSWR of load Te eae wane 1.2:1 max. 
Temperature coefficient . Ba it) ee +100 Ke/°C 
Mtr UITIG meh ye es 30 sec. 
ee 
MAXIMUM RATINGS 
MeSOUALOl VOMARC eee ee 900 Vdc 
PEENOGE CUITENIC ee leas ak 110 mA 
Repeller voltage: 
Negative with respect to cathode . .—50to —1000 Vdc 
NOTE: Damage to the tube may occur if maximum ratings are exceeded. 
MECHANICAL 
Operating POsitiONss = Sei ke bo. | any 
Electrical connections .. . : flexible leads 
RPoutputcoupling= -. -. WR- 75 wave-guide flange 
Cooling required . . . . . conduction & convection 
Net weight . Sd ee: 6 oz. 
Shipping weight (approximate) eer: 4 Ibs. 


ENVIRONMENTAL PERFORMANCE 


Temperature range... . . . . —50 to +100 °C 
Alinco eee oo). | aay e erro O00utemax 
Minraon us tls se tee® ) o ORS 2 G10G) 20sto: 20008 cps! 
SGC KIe s, N eae ee 40G, 11 ms 


OUTLINE DIMENSIONS 


Memwate «a ek kOe Ree Pee 1.6 in. 
WIG 2 bs cee a aes Lorn: 
eI, Sie. Pe dre Say AR ON Gale wat tg 2eksin: 
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TENTATIVE DATA 


— Sn} xi116 


APPLICATION 


NOTE: All voltages referred to cathode. 


Cooling: The X1116 may be cooled by conduction if the connecting waveguide flange provides an 
adequate heat-sink to maintain the tube body temperature below the maximum rating of 150° 
Centigrade. At high ambient temperatures, forced air cooling may be required to operate within this 
rating. For maximum tube life, the tube body temperature should be less than 100° Centigrade. 
Normal operating conditions will require convection cooling to maintain desired body temperatures. 


Resonator: The resonator of the X1116 is integral with the body of the klystron. For this reason 
it is often convenient to operate the resonator at chassis potential, with the repeller and cathode at 
appropriate negative potentials. 


Cathode: The heater voltage should be maintained with +5% of the rated value of 6.3 volts if 
variations in performance are to be minimized and best tube life obtained. 


The heater and cathode of the X1116 are internally connected. When the resonator of this tube is 
operated at chassis potential, the heater transformer must be insulated for the cathode-to-resonator 
voltage. 


Shock and Vibration: This klystron is specifically designed for use in applications encountering 
vibration and shock extremes. This tube is capable of delivering its rated power output when sub- 
jected to vibration levels of 10g (20-2000 cps) or shock of up to 40g (11 milliseconds duration.) 
With a vibration level of 10g in any reference plane, the peak-to-peak FM deviation will be less than 
100 kilocycles. 


OIMENSIONS IN INCHES 
DIMENSIONAL DATA 


Rer.| MIN. 


Dim O/aQ\|@o\|yP 


CONNECTIONS 

|. REPELLER - GREY 

2 HEATER - YELLOW 

3. CATHODE - GREEN 

4. HEATER CATHODE - WHITE 
5. GROUND- BROWN 


EITEL-McCULLOUGH, INC. 


CVACR) £0G.S 4 CAS SE Oo RON rA 


TYPICAL PERFORMANCE 
ELECTRICAL PERFORMANCE 


Becnencyraneemner, . 9s... 1 - « —Li-/ to l2.2-Ge 
Mechanically tunable . .... . 500 Mc 
Power output. 30 mW 
Electronic tuning range (3 db bandwidth) 40 Mc 
Resonator voltage. .. . 300 Vdc 
BOGE OUITONT iy eh soe ios 25 mAdc 
mepellervoilage .... =... « —100 Vdc 
Modulation sensitivity . . . . 2.5 Mc/V 
Heatemvoltage s.r ae. 6. 3 V (ac or dc) +5% 
Heatercurrent we. ae 1.0 A max. 
Mode . . ee Mids Pe kee 634 
VSWR ofload mn), ST ile 1.2:1 max. 
Temperature coefficient . Pe geo) a aatt: +150 Ke/°C 
Miaen-up time... “ansigst:, @)feeo%. 30 sec. 
MAXIMUM RATINGS 
Resonator voltage... ..... 425 Vdc 
AIMOUCCUILCN tee ateee saele tact). 45 mA 
Repeller voltage: 
Negative with respect to cathode . . —25 to —400 Vdc 
NOTE: Damage to the tube may occur if maximum ratings are exceeded. 
MECHANICAL 
Operating position ...... . any 
Electrical connections ... : flexible leads 
REOutpuUUCOUpLINe isn), WR. 75 wave-guide flange 
Cooling required . . . . . conduction or convection 
Netweight . . ee (ie 44 oz. 
Shipping weight (approximate) ey. 4 Ibs. 
ENVIRONMENTAL PERFORMANCE 
Temperature range .... . . . —50to +100 °C 
Pie mer free) eo a ba BLOO OOO UC Max: 
Vipkauonee 0) eae wee ee a LOG 2Oito-20G0 cps 
SHOCK phe. Cheer i ee oem eh 40G, 11 ms 


OUTLINE DIMENSIONS 


Pits eee ive ake bo nee ee eet. ek 1.4 in. 
TCC es, ME aA Beas eats spo a oun. 
POL PRM S® Gx. eluent Ilse fas, (gids tba S Past tty 
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— knit X1116B 


APPLICATION 


NOTE: All voltages referred to cathode. 


Cooling: At sea level this tube will not require forced air cooling when operated at its maximum 
rated dissipation with an ambient temperature less than 125° Centigrade. The waveguide flange 
connection will normally provide the required heat sink for conduction cooling. If an insulator is 
used between the tube and waveguide for DC isolation, forced air cooling may be required to main- 
tain the ceramic-to-metal seal temperatures below the maximum rating of 150° Centigrade. 


Resonator: The resonator of the X1116B is integral with the body of the klystron. For this reason 
it is often convenient to operate the resonator at chassis potential, with the repeller and cathode at 
appropriate negative potentials. 


Cathode: The heater voltage should be maintained within +5% of the rated value of 6.3 volts if 
variations in performance are to be minimized and the best tube life obtained. 


The heater and cathode of the X1116B are internally connected. When the resonator of this tube is 
operated at chassis potential, the heater transformer must be insulated for the cathode-to-resonator 
voltage. 


Mechanical Tuning: In the X1116B a fixed-tuned inner cavity is closely coupled through a ceramic 
window to a secondary cavity outside the vacuum. Mechanical tuning is accomplished by a capacitive 
slug in the secondary cavity with a tuning rate of approximately 150 megacycles per turn. This 
design allows repeated tuner cycling without damaging the vacuum seals. The maximum tuner 
torque is 40 inch-ounces. 

A clockwise rotation of the tuner will produce a decrease in frequency. 


OIMENGIONS IN INCHES 


DIMENSIONAL DATA 


121 TYP LEAO LENGTH 


Be | |e 


n 


iG ip. Se E988. 

pH | |t.400 | 

ie ee 

| K 170 
L 


woeass 
[160] 170] 
DECAL aReen 


439 
.250 


CONNECTIONS 
REPELLER - REO 
HEATER - WHITE 
# CATHODE - BLACK 
* HEATER - BLACK 


# INTERNALLY 
CONNECTED 


Os 


\c ae 


TYPICAL PERFORMANCE 


ELECTRICAL PERFORMANCE 


Frequency range Test Orley Gc 


Mechanically tunable . .... . 500 Mc 
Power output... 1 W min. 
Electronic tuning range (3 db bandwidth) 40 Mc min. 
Resonator voltage... . 750 Vdc 
Cathode current 90 mA max. 
Repeller voltage —300 Vdc 
Modulation sensitivity 1.5 Mc/V max. 
Heater voltage 6.3V (ac or dc) +5% 
Heater current ated wh arihe: ; 1.3 A max. 
Mode . . Ceast is efth at co le she 334 
VSWR of load 1.2:1 max. 
Temperature coefficient 2. ger ee eae +100 Ke/°C 
BERIT Cge s Ni WEP ia be oo 30 sec. 
MAXIMUM RATINGS 

RegonaionVvOlage wf), eto lB; 900 Vdc 
PeaenOde CUITCNiwtes fee eC 110 mA 
Repeller voltage: 

Negative with respect to cathode. .—50 to —1000 Vdc 
NOTE: Damage to the tube may occur if maximum ratings are exceeded. 

MECHANICAL 

DpeLatine pOSilOtaa. bic ee ee any 


Electrical connections flexible leads 
RF output coupling WR- 75 wave-guide flange 
Cooling required conduction & convection 
Net weight . . by Fate 6 Oz. 


Shipping weight (approximate) 2 tne 08 4 Ibs. 


ENVIRONMENTAL PERFORMANCE 


Temperature range —50 to +100 °C 


Aeniiae Lo ee | el O0:000tee max 
Vintetlionia i . fi a: 2 Bee. LOGR20Ko 2000:cps. 
SHOCK es). cs poe te Ee Ue 40G, 11 ms 


OUTLINE DIMENSIONS 


Heights 2-5, Ae.) ee eee 1.6 in. 
HELGE? SR ee any rc Arwen mneties 3 1.6 in. 
et 92 On WG of iin por atl 2. ain 
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EITEL-McCUL LOUGH, | INC 


RN i 4 


— far X1117 


APPLICATION 


NOTE: All voltages referred to cathode. 


Cooling: The X1117 may be cooled by conduction if the connecting waveguide flange provides an 
adequate heat-sink to maintain the tube body temperature below the maximum rating of 150° 
Centigrade. At high ambient temperatures, forced air cooling may be required to operate within this 
rating. For maximum tube life, the tube body temperature should be less than 100° Centigrade. 
Normal operating conditions will require convection cooling to maintain desired body temperatures. 


Resonator: The resonator of the X1117 is integral with the body of the klystron. For this reason 
it is often convenient to operate the resonator at chassis potential, with the repeller and cathode at 
appropriate negative potentials. 


Cathode: The heater voltage should be maintained with +5% of the rated value of 6.3 volts if 
variations in performance are to be minimized and best tube life obtained. 


The heater and cathode of the X1117 are internally connected. When the resonator of this tube is 
operated at chassis potential, the heater transformer must be insulated for the cathode-to-resonator 
voltage. 


Shock and Vibration: This klystron is specifically designed for use in applications encountering 
vibration and shock extremes. This tube is capable of delivering its rated power output when sub- 
jected to vibration levels of 10g (20-2000 cps) or shock of up to 40g (11 milliseconds duration.) 
With a vibration level of 10g in any reference plane, the peak-to-peak FM deviation will be less than 
100 kilocycles. 


OIMENSIONS IN INCHES 


CONNECTIONS 
REPELLER - GREY 
HEATER - YELLOW 
CATHODE - GREEN 
HEATER CATHODE - WHITE 
GROUND- BROWN 


abun - 


EITEL-McCULLOUGH, INC. 


SAN GAR i. 0-S:. G A Golf Oo: R NA 


TYPICAL PERFORMANCE 
ELECTRICAL PERFORMANCE 


BeenciCvilaheey ss § toe. le 2 AOL GC 
Mechanically tunable . .. . . . 500 Mc 
Power output, 100 mW 
Electronic tuning range (3 db bandwidth) 40 Mc 
Resonator voltage... .. 400 Vdc 
SUELO Cee ee a oe a 40 mAdc 
Repellervoltage ....... . —150 Vdc 
Modulation sensitivity . . |. . 2.0 Mc/V 
Peatemvoltageliig i.) \ esas yur, 6. 3 V (ac or dc) +5% 
Beatarncurrentiginiing mi imiel! ite 1.0 A max. 
Mode .. mamrit (nil, Wiese snercospes 43/4, 
VSWR of load ahh Mav.cosl? ‘“deiep 1.2:1 max. 
Temperature coefficient . Baha Pals bakit +150 Ke/°C 


Maatn-Up time, .. -. Caen eett 4) aes 30 sec. 


MAXIMUM RATINGS 


ESO OMmVOMAe Cum atari te S| 500 Vdc 
PammOGCiCUrrehts tear iaaicee ath 60 mA 
Repeller voltage: 
Negative with respect to cathode . . —25 to —500 Vdc 
NOTE: Damage to the tube may occur if maximum ratings are exceeded. 
MECHANICAL 
Operating DOsitiONn sata. Sasa any 
Electrical connections . . . flexible leads 
RF outputcoupling .... WR- 75 wave-guide flange 
Cooling required . . . ... conduction or convection 
Net weight . . A trate 6 oz. 
Shipping weight (approximate) ed, ee 4 Ibs. 
ENVIRONMENTAL PERFORMANCE 
Temperature range... . . . . —50to +100 °C 
BituCesn se 4.) lk ee ee, 2 LOO OOO LTT. max: 
Vibration, . |... pene LOG..20:to-2000 cps. 
SNMOCK: ae os oo oy eT dae 40G, 11 ms 


OUTLINE DIMENSIONS 


Been. .  . 2). ener oaks 1.8 in. 
4 GUC Sr Tae ey ls ecm ae Daa AS toe Le ini 
BELTS, ki Es we er eh toledo h. 4s 2.5 in. 
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— karF X1117A 


APPLICATION 


NOTE: All voltages referred to cathode. 


Cooling: At sea level this tube will not require forced air cooling when operated at its maximum 
rated dissipation with an ambient temperature less than 125° Centigrade. The waveguide flange 
connection will normally provide the required heat sink for conduction cooling. If an insulator is 
used between the tube and waveguide for DC isolation, forced air cooling may be required to main- 
tain the ceramic-to-metal seal temperatures below the maximum rating of 150° Centigrade. 


Resonator: The resonator of the X1117A is integral with the body of the klystron. For this reason 
it is often convenient to operate the resonator at chassis potential, with the repeller and cathode at 
appropriate negative potentials. 


Cathode: The heater voltage should be maintained within +5% of the rated value of 6.3 volts if 
variations in performance are to be minimized and the best tube life obtained. 


The heater and cathode of the X1117A are internally connected. When the resonator of this tube is 
operated at chassis potential, the heater transformer must be insulated for the cathode-to-resonator 
voltage. 


Mechanical Tuning: In the X1117A a fixed-tuned inner cavity is closely coupled through a ceramic 
window to a secondary cavity outside the vacuum. Mechanical tuning is accomplished by a capacitive 
slug in the secondary cavity with a tuning rate of approximately 150 megacycles per turn. This 
design allows repeated tuner cycling without damaging the vacuum seals. The maximum tuner 
torque is 40 inch-ounces. 

A clockwise rotation of the tuner will produce a decrease in frequency. 


DIMENSIONS IN INCHES 
DIMENSIONAL DATA > 


[Rer.| min. | max. | Nom. | 
Ei ees ee en 
Be re TS O0. | 
Cal LAtes hI 26 21 ee 
1D [1.036 |1044 | 
| E | .143 0] 148 0. 

a TYP LEAD LENGTH 
G 1958 | | 
ib die Ela 
Boe Wiad eee 
sie regrerarroneieet ye 
ESE DES ee MEE 
LM | 00; hte 
LN | Ly Eas 


CONNECTIONS 

REPELLER - REO 

HEATER- WHITE 
# CATHODE - BLACK 
* HEATER - BLACK 


#* INTERNALLY 
CONNECTED 


wah antl Mc CULLOUGH, INC. 


i) 
TYPICAL PERFORMANCE 
ELECTRICAL PERFORMANCE 
Menvencyraiges: . . . . . , . 11.2 'to11.7'Gc 
Mechanicallytunable . . . . |. . 500 Mc 
Power output... 30 mW 
Electronic tuning range (3 db > bandwidth) 60 Mc 
Resonator voltage. ; 300 Vdc 
PPMOUGCURENL: 6 os eco his we, 25 mAdc 
Repellervoltage . ©. «. |... —100 Vdc 
Modulation sensitivity . . |. 2.5 Mc/V 
eotivoltage. “| 6. 3V (ac or dc) +5% 
PeCurrenue 2 8) eC | 1.0 A max. 
Mode . . ee Ce rr eameen, 6% 
VSWR of load ree rere OEY Th 1.2:1 max. 
Temperature coefficient Ss Pee en +1 5OKCeC 
Pee ptimes.. .- “ST apet) ar sana: 30 sec. 
e MAXIMUM RATINGS 
EEONALONVOltage fac ntfee bP) 425 Vde 
SORnOUGCUITEHte Salis mie fk. 45 mA 
Repeller voltage: 
Negative with respect to cathode . . —25 to —400 Vdc 
NOTE: Damage to the tube may occur if maximum ratings are exceeded. 
MECHANICAL 
Operating position ...°... . . . any 
Electrical connections .. ; flexible leads 
RF outputcoupling ... . WR- 75 wave-guide flange 
Cooling required . . . . . conduction or convection 
Net weight . . i | ew 4’ oz. 
Shipping weight (approximate) AS aR® 4 Ibs. 
ENVIRONMENTAL PERFORMANCE 
Temperature range... . . . . —50to+100°C 
PUNCH ee ks fg) 2. 4) S100000TE- max. 
del ec Tay 9 Pee ee Ag! poe, Ra ee 10G, 20 to 2000 cps 
SNOCKIMMES antes). . Pee SS es ON 40G, 11 ms 
OUTLINE DIMENSIONS 
eighiwese 2 7... 2) Seo, 1.4 in. 
| Witenes” SG eee ees Lee a tea ce 
@ Laban? Sa, a os 2 a Zone 
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— tary X1117B 


APPLICATION 
NOTE: All voltages referred to cathode. 


Cooling: At sea level this tube will not require forced air cooling when operated at its maximum 
rated dissipation with an ambient temperature less than 125° Centigrade. The waveguide flange 
connection will normally provide the required heat sink for conduction cooling. If an insulator is 
used between the tube and waveguide for DC isolation, forced air cooling may be required to main- 
tain the ceramic-to-metal seal temperatures below the maximum rating of 150° Centigrade. 


Resonator: The resonator of the X1117B is integral with the body of the klystron. For this reason 
it is often convenient to operate the resonator at chassis potential, with the repeller and cathode at 
appropriate negative potentials. 


Cathode: The heater voltage should be maintained within +5% of the rated value of 6.3 volts if 
variations in performance are to be minimized and the best tube life obtained. 


The heater and cathode of the X1117B are internally connected. When the resonator of this tube is 
operated at chassis potential, the heater transformer must be insulated for the cathode-to-resonator 
voltage. 


Mechanical Tuning: In the X1117B a fixed-tuned inner cavity is closely coupled through a ceramic 
window to a secondary cavity outside the vacuum. Mechanical tuning is accomplished by a capacitive 
slug in the secondary cavity with a tuning rate of approximately 150 megacycles per turn. This 
design allows repeated tuner cycling without damaging the vacuum seals. The maximum tuner 
torque is 40 inch-ounces. 

A clockwise rotation of the tuner will produce a decrease in frequency. 


DIMENSIONS IN INCHES 


DIMENSIONAL DATA 


(e) 


at 
i2#1 TYP LEAD LENGTH 


CONNECTIONS 
REPELLER - RED 
HEATER- WHITE 
# CATHODE - BLACK 
# HEATER - BLACK 


# INTERNALLY 
CONNECTED 


erie 


EITEL =~MeCULLou IGH, INC. 


S$ AN CAR LOS, C WK. § F ORN ITA 


TYPICAL PERFORMANCE 
ELECTRICAL PERFORMANCE 


Breudernicy Taigess ee ee CRM Hee] OL7 toTlH2'Gc 
Mechanically tunable . .... . 500 Mc 
Power output... 1 W min. 
Electronic tuning range (3 db bandwidth) 40 Mc min. 
Resonator voltage. .... 750 Vde 
marioge current’? i) SP oe hones 90 mA max. 
mepener voltage) 6) = Pere tf —300 Vdc 
Modulation sensitivity . . ... . 1.5 Mc/V max. 
Heatervoltage .. . . . . . 63V(ac or dc) +5% 
PR ETAGCUIET OTN noo ie et 0 daphne 1.3 A max. 
Mode .. PET ae re ee 3% 
VSWR of load ae. ere 1.2:1 max. 
Temperature coefficient i: Se ee, +100 Ke/°C 
uae” VURO=?. oa al ea 30 sec. 
MAXIMUM RATINGS 
mesonaonvoltage vps vus alee. 2%. 900 Vdc 
MawlOme CUITCNt ame) te cay 110 mA 
Repeller voltage: 
Negative with respect to cathode . .—50to —1000 Vdc 
NOTE: Damage to the tube may occur if maximum ratings are exceeded. 
MECHANICAL 
Operating position .... . . . any 
Electrical connections .. flexible leads 
RE output couplilig= 27 2a" « WR- 75 wave-guilde flange 
Cooling required . . . . . conduction & convection 
Netweight .. «(a 6 oz. 
Shipping weight (approximate) Mua, % 4 Ibs. 


ENVIRONMENTAL PERFORMANCE 


Temperature range... . . . . —50 to +100 °C 
PUG Caie ee cin! oS be. 2 OO MOOOMt max: 
Niprauone mes ee oe Seen LOGSZONO 2O00 cps: 
SHOCKS ee ea. Une heey EE TY, oe 40G, 11 ms 


OUTLINE DIMENSIONS 


Belen see bo ARP Se eee 1.6 in. 
LORCA. i Tae the bee crenyitre o 1.6 in. 
Wade. ya ans ob ee mem 2c: 
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— kno} X1118 


APPLICATION 


NOTE: All voltages referred to cathode. 


Cooling: The X1118 may be cooled by conduction if the connecting waveguide flange provides an 
adequate heat-sink to maintain the tube body temperature below the maximum rating of 150° 
Centigrade. At high ambient temperatures, forced air cooling may be required to operate within this 
rating. For maximum tube life, the tube body temperature should be less than 100° Centigrade. 
Normal operating conditions will require convection cooling to maintain desired body temperatures. 


Resonator: The resonator of the X1118 is integral with the body of the klystron. For this reason 
it is often convenient to operate the resonator at chassis potential, with the repeller and cathode at 
appropriate negative potentials. 


Cathode: The heater voltage should be maintained with +5% of the rated value of 6.3 volts if 
variations in performance are to be minimized and best tube life obtained. 


The heater and cathode of the X1118 are internally connected. When the resonator of this tube is 
operated at chassis potential, the heater transformer must be insulated for the cathode-to-resonator 
voltage. 


Shock and Vibration: This klystron is specifically designed for use in applications encountering 
vibration and shock extremes. This tube is capable of delivering its rated power output when sub- 
jected to vibration levels of 10g (20-2000 cps) or shock of up to 40g (11 milliseconds duration.) 
With a vibration level of 10g in any reference plane, the peak-to-peak FM deviation will be less than 
100 kilocycles. 


OIMENSIONS IN INCHES 
DIMENSIONAL DATA 


CONNECTIONS. 

REPELLER - GREY 

HEATER - YELLOW 
CATHODE - GREEN 
HEATER CATHODE - WHITE 
GROUND- BROWN 


GP AN) = 


AKISCLA 


REFLEX 


_KLYSTRON 


TYPICAL PERFORMANCE 
ELECTRICAL PERFORMANCE 


Frequency Setting - ~- 4,300 to 4.375 Gc 
Power Output oe PS 240 mW 
Electronic Tuning Range 

(3 db bandwidth) - 50 Mc 
Resonator Voltage - - 950 Vdc 
Cathode Current - - 38 mA 


Repeller Voltage - = 
Modulation Sensitivity 1.0 to 2.0 Mc/V 

Heater Voltage - - = 6.3 V(ac or dc)+5% 
Heater Current - - - Leo; Asma x 

Mode - = - = = = 4-3/4 


—93 Vdc 


VSWR of Load - - - 1.05:1 


Temperature Coefficient 
Warm-up Time - - - 


*MAXIMUM RATINGS 


mlo0) Ke/*C max 
120 seconds max 


Resonator Voltage - - - - - 900 Vdc 
Cathode Current - - - - = 85 mA 

& Repeller Voltage (negative 
with respect to the cathode) - —50 to —500 Vdc 


*Note: Damage to the tube may occur if the maximum 


ratings are exceeded. 


MECHANICAL 
Operating Position - 
Electrical Connection 
RF Output Coupling - 


Cooling Required - 
Net Weight - - - 


Shipping Weight (approximate) 


= Any 
= Flexible Leads 
- 1/2 height, RG 49 A/U 
waveguide flange 

= Conduction 
= 10 ounces 
4 Pounds 


ENVIRONMENTAL PERFORMANCE 


Temperature Range 

Altitude - - - - 
Vibration - - = 
Shock - - - - - 


OUTLINE DIMENSION 


Height - - = = 
Width - - - - - 
Length - - - = 


S 


ae ts —55 to+90° C 
SE eer 90,000 ft. max 
See L0G 20 = 2000 cps 
Save 30 G, 11 ms 


- - -  2-1/32 inches 
- - = 2-49/64 inches 
- - -  1-9/16 inches 
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— Sent 1K75CLA 
APPLICATION NOTES 


NOTE: All voltages referred to the cathode. 


COOLING: At sea level, these tubes will not require forced-air cooling when operated at their max- 
imum rated dissipation with heat-sink and ambient temperatures less than 125° Centigrade. The 
mounting flange or waveguide flange will normally provide the heat sink connection required for 
conduction cooling. 


If an insulator is used between the tube and waveguide or chassis, forced air cooling may be 
required to maintain the ceramic-to-metal seal temperatures below the maximum rating of 175° 
Centigrade. 


RESONATOR: The resonator of the 1K75C series tube is integral with the body of the tube. For this 
reason, it is often convenient to operate the resonator at chassis potential, with the repeller and 
cathode at appropriate negative potentials. 


CATHODE: The heater voltage should be maintained with + 5% of the rated value of 6.3 volts if _ 
variations in performance are to be minimized and best tube life obtained. 


The heater and cathode of these tubes are not internally connected and the heater-to-cathode 
voltage should not exceed +45 volts. When the resonator of this tube is operated at chassis poten- 
tial, the heater transformer must be insulated for the cathode-to-resonator voltage. 


DIMENSIONS IN INCHES 
DIMENSIONAL DATA 


(H) 
) G 
(4) 
Dernores 
© (6 
| rie nl eae 
hey | AF id I 
© oy 5 MO W 
2 ae 7a Sofesaales 
(1) 
(F) DECAL 
(0) 


SERIAL 


CONNECTIONS: 


l_REPELLER—RED < 
2. HEATER—WHITE FINISH: 


3.__CATHODE — BLACK 


4.__ RESONATOR — TERMINAL TUBE BODY — PAINTED 


TUBE FLANGE—GOLD PLATED 


TENTATIVE DATA 


X1079 


C-BAND 
REFLEX KLYSTRON 


TYPICAL PERFORMANCE 


ELECTRICAL PERFORMANCE 


Frequency Range - -any specified 400 Mc position 
of the 4.0 to 6.0 Gc band 
Mechanically Tunable 400 Mc 
Power Output - - - 200 mW 
Electronic Tuning Range 
(3 db bandwidth) - 45 Mc 
Resonator Voltage - 950 Vdc 
Cathode Current - - 38 mA 
Repeller Voltage - -—60 to —150 Vdc 
Modulation Sensitivity .8 to 2.0 Mc/V 
Heater Voltage - - 6.3 V(ac or dc)—5% 
Heater Current = iho A-max 
Mode - - - = = 4-3/4 
VSWR of Load - - - 1903! £61 
Temperature Coefficient “+ lo.ke/-C 
Warm-up Time - - 120 sec max 


MAXIMUM RATINGS 


Resonator Voltage - - - - 900 Vdc 
Cathode Current - - - - - 85 mA 
Repeller Voltage (negative with 

respecttothecathode)- - - —5S0 to —500 Vdc 


Note: Damage to the tube may occur if the maximum 
ratings are exceeded. 


MECHANICAL 
Operating Position - - - any 
Electrical Connection - - Flexible Leads 
RF Output Coupling - - - 1/2 height RG 49 a/u 
waveguide flange 
Cooling Required - - - - Conduction 
Net Weight - - - - - - 12 ounces 
Shipping Weight (approximate) 4-1/2 pounds 
ENVIRONMENTAL PERFORMANCE 
Temperature Range - - - - —55 to+90° C 
Altitude - = = = = = = 90,000 ft. 
Vibration aoe =) ba hee 10 Gr Z0=nOOOCps 
Shock eee a ee ey 30 G, 11 ms 
OUTLINE DIMENSIONS 
Height - = = = = = = = = 3 inches 
@p ide ee DS | (9974: inches 
Length - = = = = = = = = 2-3/4 inches 
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— Sth X1079 


APPLICATION NOTES 
Note: All voltages are referred to the cathode, 


COOLING: At sea level, these tubes will not require forced-air cooling when operated at their 
maximum rated dissipation with heat-sink and ambient temperatures less than 125° Centigrade. 
The mounting flange or waveguide flange will normally provide the heat sink connection required 
for conduction cooling. 


If an insulator is used between the tube and waveguide or chassis, forced-air cooling may 
be required to maintain the ceramic-to-metal seal temperatures below the maximum rating of 
175° Centigrade. 


RESONATOR: The resonator of the X1079 is integral with the body of the tube. For this reason, it 
is often convenient to operate the resonator at chassis potential, with the repeller and cathode at 
appropriate negative potentials. 


CATHODE: The heater voltage should be maintained within-+5% of the rated value of 6.3 volts if 
variations in performance are to be minimized and best tube life obtained. 


The heater and cathode of these tubes are not internally connected and the heater-to-cathode 
voltage should not exceed+45 volts. Whenthe resonator of this tube is operated at chassis potential, 
the heater transformer must be insulated for the cathode-to-resonator voltage. 


The Eimac X-1079 is a ruggedized, ceramic and metal reflex klystron which provides a 
minimum output power of 200 milliwatts over any specified 400 Mc portion of the 4-6 Gc band, 
This low-noise tube is conservatively designed to operate for 5000 hours. 


The X-1079 can also be provided with anintegral ferrite isolator for applications demand- 
ing low frequency pulling into high VSWR loads. Combining the two components into one ““iso- 
klystron’’? package allows them to be matched for optimum performance and at the same time 
reduces the system designer’s logistic problems. 


DIMENSIONS IN INCHES 
DIMENSIONAL DATA 


oul cil Saeed 
he | c | 185 DIA. 6 HOLES 

OPTIONAL LEAD 
ORIENTATION = recs | 76 | | 
| s96 [iooe | | 
PF [uass [505 || 
a) Same serie aa 
ed ee 
EX CoS Bone 
4 | e+ 
t_[rase [isoa | | 
1AL_NUMBE emf asi este }Y | 
See, Piers [a7ss [| 
Pp [te MIN INSULATION —_ 
CO es a 
Raat [eee eee 
Br 2a Oe 
ie Ss ee ee 

| J 
CONNECTIONS ae 
faa Tika TUBE BODY, PAINTED 
TH FLANGE, GOLD PLATED 


~ fe) = L K, “ 
RESONATOR - Ref. "A 


TYPICAL PERFORMANCE 


EL ECTRICAL PERFORMANCE 


Frequency Setting - - factory preset at frequency 
between 5.9 & 6.7 Gc 

Power Output - - - 400 mW 
Electronic Tuning Range 

(3 db bandwidth) - 100 Mc 
Resonator Voltage - 600 Vdc 
Cathode Current - - 45 mA 
Repeller Voltage - - --150 to —200 Vdc 
Modulation Sensitivity - 2.0 to 3.0 Mc/V 
Heater Voltage - - 0. Viaceor dc) 
Heater Current - - O7A 
Mode - - - - 4-3/4 
VSWR of Load - - = 1.2:1 max 
Temperature Coefficient Oikos C 
Warm-up Time - - 30 seconds 


MAXIMUM RATINGS 


Resonator Voltage “ere =. = =~ = 700 Vde 
Cathode current eee 7 See) ee 60 mA 
Repeller Voltage (negative 

with respect to the cathode) - --50 to —500 Vdc 


Note: Damage to the tube may occur if the 
maximum ratings are exceeded. 


MECHANICAL 
Operating Position =“ = Any 
Electrical Connection = Flexible Leads 
RF Output Coupling == See Outline Drawing 
Cooling Required - - - Conduction + Forced Air 
Net Weight - - 6 ounces 
Shipping Weight (approximate) 4 Pounds 


ENVIRONMENTAL PERFORMANCE 


Temperature - == --+ - = 300011. 907G 
Altitude - - - = = = - 70,000 feet max 
Vibration - - - - = = = 10G, 5 to 500 cps 
Shock fa | a 100 G, 1l ms 
OUTLINE DIMENSIONS 
Height - - th lo) oa oot ee ee ACC Ee 
Width a ee ee ee OP PCUeS 
Length et a ciel mn ee ee 12, 4 InChes 
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X-1095 


REFLEX 
KLYSTRON 


— deh X-1095 


APPLICATION NOTES 


NOTE: All voltages referred to the cathode. 


COOLING: At sea level this tube will not require forced air cooling when operated at its maximum 
rated dissipation with an ambient temperature less than 125° Centigrade. The waveguide flange con- 
nection will normally provide the required heat-sink for conduction cooling. If an insulator is used 
between the tube and waveguide for DC isolation, forced air cooling may be required to maintain 
the ceramic-to-metal seal temperatures below the maximum rating of 150° Centigrade. 


RESONATOR: The resonator of the X1095 isintegral with the body of the klystron, For this reason 
it is often convenient to operate the resonator at chassis potential, with the repeller and cathode at 
appropriate negative potentials. 


CATHODE: The heater voltage should be maintained within+5% of the rated value of 6.3 volts if 
variations in performance are to be minimized and the best tube life obtained. 


The heater and cathode of the X1095 are internally connected. When the resonator of this 
tube is operated at chassis potential, the heater transformer must be insulated for the cathode-to- 


resonator voltage. 


DIMENSIONAL DATA 


Pac Saas reo ea 

© wy Pear eX | 
(K) C1 h:620unsesON As 

SO Let 20:MEUI SOU ere! 

ic re 


F_|#8-32 TAP 
G | 12+! TYP LEAD LENGTH 


@ 
° 
3 
@ 
@ 
° 


CONNECTIONS 


DREPELCER =" RED 
2. HEATER - WHITE 


3. HEATER CATHODE - BLACK 


X-1111 


@ - TWO-CAVITY 
KLYSTRON 


TYPICAL PERFORMANCE 


ELECTRICAL PERFORMANCE 


Frequency Setting - - Lovods VUDEie 
Power Output - - - 2.0 W min 
Electronic Tuning Range 
(3 db bandwidth) - 10 Mc 
Resonator Voltage " 2150175 Vde 
Cathode Curent - - 15-25 mA 
Modulation Sensitivity 100 kc/V 
Heater Voltage - - 6.3 V(ac or dc)+9% 
Heater Current - - 0-70 A 
VSWR of Load - - Leas 
Temperature Coefficient = VOOKC 7. 
Warm-up Time - = 35 seconds 
© MAXIMUM RATINGS 
Resonator Voltage - - - = = = = 2500 Vde 
Cathode Current - - - - = = - = 30 mA 


— 
Note: Damage to the tube may occur if the 
maximum ratings are exceeded. 


MECHANICAL 
Operating Position ~ Any 
Electrical Connection Flexible Leads 
RF Output Coupling - RG—9I1/V waveguide flange 
Cooling Required - - Conduction 
Net Weight - - - - 8 ounces 
Shipping Weight (approximate) 4 Pounds 
ENVIRONMENTAL PERFORMANCE 
Temperature Range - - - —20 to+ 75°C 
Altitude - - - = = = 100,000 feet max 
Vibration - - - - - -  10G, 20 to 2000 cps 
Shock ee) <a 60 G. 1l ms 
OUTLINE DIMENSIONS 
Height - - - - - = = = = =  ,90 inches 
Width =—fP=-)= = =) =|) ose - ‘- V135 inches 
Length - - - - = = = = = = 2,80 inches 
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— gmt X-1111 


APPLICATION NOTES 


1. NOTE: All voltages are referred to the cathode. 


2. RESONATOR: The resonator of the X-1111 is integral with the body of the klystron. For this 
reason it is often convenient to operate the resonator at chassis potential, with the repeller 
and cathode at appropriate negative potentials. 


3. CATHODE: The heater voltage should be maintained with + 5% of the rated value of 6.3 volts if 
variations in performance are to be mimimized and best tube life obtained. 


The heater and cathode of the X-1111 are internally connected. When the resonator of this tube 
is operated at chassis potential, the heater transformer must be insulated for the cathode-to- 
resonator voltage. 


DIMENSIONS IN INCHES 
DIMENSIONAL DATA 


TENTATIVE DATA 


ELECTRICAL PERFORMANCE 


Frequency Setting - - 39 Gc 
Power Output - = = 2.0 W min 
Electronic Tuning Range 

(3 db bandwidth) - 40 Mc 
Resonator Voltage = 2500+150 Vdc 
Cathode Current - - 25-40 mAdc 
Modulation Sensitivity 100 Kc/V. 
Heater Voltage - - 6.3) ¥ (ac or.dc)1-0%, 
Heater Current - - Daa 
VSWR of Load - - 1.231 


Warm-up Time - 


MAXIMUM RATINGS 


Resonator Voltage 


Note: Damage to the 
rating is exceeded. 


MECHANICAL 


Operating Position 


Electrical Connection 


RF Output Coupling 
Cooling Required - 


= 35 seconds 


- - - - = = = 3100 Vdc 
tube may occur if the maximum 


- Any 

Flexible Leads 
“ RG-96/V waveguide flange 
a Blower or Conduction 


Net Weight - - - - 17 ounces 

Shipping Weight (approximate) 9 Pounds 
ENVIRONMENTAL PERFORMANCE 

Temperature - - - - - —20 to +75°C 

Altitude - =- =- = = = 100, 000 feet max 

Vibration Poe pe oad 2) Ge Z0itO 2000 ops 

Shock - - - = - = - 1) Gaal lems 
OUTLINE DIMENSIONS 

Height - - - - - = - - = - 2,0 inches 

Width Sl ee oe Pk 1.9 inches 

ene) i asa et 3, 5 inches 
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X-1113 


TWO-CAVITY 
KLYSTRON 


— Sth xans 


NOTE: All voltages are referred to the cathode. 


APPLICATION NOTES 


1. RESONATOR: The resonator of the X-1113 is integral with the body of the klystron. For this 
reason it is often convenient to operate the resonator at chassis potential, with the repeller and 
cathode at appropriate negative potentials. 


2. CATHODE: The heater voltage should be maintained with +5% of the rated value of 6.3 volts if 
variations in performance are to be minimized and best tube life obtained. 


The heater and cathode of the X-1113 are internally connected. When the resonator of this tube 
is operated at chassis potential, the heater transformer must be insulated for the cathode-to- 


resonator voltage. 


X-1099 


VOLTAGE TUNABLE 
e MAGNETRON 


> FREQUENCY 
530 - 655 Mc 


MINIMUM OUTPUT 
POWER 8 mW 


TYPICAL PERFORMANCE 


ELECTRICAL 
Frequency Range - - - - - - 530-655 Mc 
Anode Voltage - - - - - - = 925-1150 V 
Cathode Current - - - - - - 0.5 mA 
Typical Output Power - - - = 20-25 mW 
Anode FM Sensitivity - = = = .oo Mc/V 
Injection Anode Voltage - - - - 100 V 
Injection Anode Current - - - - 0.0 mA 
Heater Voltage (AC) - - - - - OmdeV P-BAND 
Heater Current (AC) - - - - - 0.8 A 
Load Impedance - = = = = = 90 ohms OSCILLATOR 
service - - - - - = = = = CW 
AM-Noise) = ‘=<"'- - = (See Note #5) “—75 db comnn CHUTE 
EIMAC VTM # X1099-58 
INJECTION ANODE 90 VOLTS 
*MAXIMUM RATINGS 
BmaetVoltige weer eres 1500 V : 
Bee ice (iit, Stereo ects 10 mA : 
Injection Anode Voltage - - - - - - S00 V = 
® Injection Anode Current = -=. - - -. 2 1 mA 3 
*Damage to the tube may occur if maximum 
ratings are exceeded. 
FREQUENCY MC 530 550 570 590 610 630 650 655 
MECHANICAL ANODE CURRENT A 3") st 55-5555 
NOISE LEVEL -7 -75.9 -77 80.2 -81.7 -79 -78,8 -79,2 
Operating Position - - = - - Any 
Cooling = nn en emer re ee Conduction 
Electrical Connection saroaa - FElexibleseads 
RF Output Coupling = = = = - Type N Jack TUNING VOLTAGE & ANODE lf | 
Weight S £5, + - = he - a a Bey Pounds Sah NIN RAC Te | 
ENVIRONMENTAL 
Vibration ee ne a OG (CO; 2k C) cage 
Shock se eee ee ee LOC 1 Lins) 4 
Altitude bee a Soi Peet Vhs Ni i> 
OUTLINE DIMENSIONS 
Height - - - = = = = = = = 3. inches 
Width - - = = = = = = = = 2,1 inches 
Length - - -=- = =- =- = = = - 4,5 inches FREQUENCY/me 
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— gn X-1099 


1. COOLING: To insure optimum tube performance the magnet temperature should be maintained 
below 70°C. 


APPLICATION NOTES 


2. PROXIMITY OF FERROUS MATERIALS: To minimize variations in performance, ferrous 
materials should be kept at least 6 inches from the magnetron package. Modulation of the tube 
may be produced by rotating ferrous materials and such parts as fans, shafts and couplings 
should be placed as far from the magnetron package as possible. Transformers and chokes 
should not be placed in such close proximity to the tube that their stray magnetic fields will 
interfere with the magnetron operation. 


3. TEMPERATURE STABILITY: The permanent magnet for the X-1099 has been temperature 
stabilized to minimize frequency changes caused by variations in the ambient temperature. The 
temperature/frequency coefficient for the X-1099 package is typically .008% of the operating 
frequency per degree Centigrade. Thus, for an operating frequency of 600 megacycles, the 
temperature/frequency coefficient is typically 48 kilocycles per degree Centigrade. A positive 
change in temperature will always produce a positive change in frequency. 


4, ANODE VOLTAGE: The operating frequency is a function of the anode voltage; therefore, any 
voltage ripple on the anode supply will appear as frequency modulation on the RF output signal. 


5. AM NOISE: AM noise is defined as noise in db below the carrier using a 6 omc IF Strip with 
2 Mc band pass and includes power in both side bands. Other measurement techniques can be 
utilized as the application requires. 


DIMENSIONAL DATA 


1.375 


COLOR CODE _ 


.600 


ee || 
a 
SN 


. mM 
e) N 
N“N ° 
Oo 


ol 
[o2) 
b 
°o 


Nip MIN 


LEAD LENGTH 


= 
os 
HALEL 


SERIAL NO. 


RF OUTPUT CONNECTIONS 
TNC FEMALE GROUND - GREEN 


— ® HEATER - WHITE 


HEATER CATHODE - BLACK 
INJECTION ANODE - YELLOW 


X-1150 


VOLTAGE TUNABLE 
MAGNETRON 


FREQUENCY 
980 - Mc 1020 


MINIMUM OUTPUT 
POWER 40 W 


@ 


TYPICAL PERFORMANCE 


ELECTRICAL 


mrequency,;Range = =- 
Anode Voltage - - - 
Cathode Current - - 
Typical Output Power - 


Anode FMSensitivity - 
Injection Anode Voltage 
Injection Anode Current 
Heater Voltage (AC) - 


Heater Current (AC) ~ 


Load Impedance - - 
Service - - - - - 


*MAXIMUM RATINGS 


Anode Voltage - - - 
Cathode Current - - 


Injection Anode Voltage 
Injection Anode Current 


*Damage to the tube may occur if 


ratings are exceeded. 


MECHANICAL 


Operating Position - 
Cooling 9 =; -) --: 9=<"'- 


Electrical Connection 


RF Output Coupling - 
Weight - - - = = 


ENVIRONMENTAL 


Vibration ee 
Shock =f = = = = 
Altitude - - - = 


OUTLINE DIMENSIONS 


Height - - - - = 
Width = RO ee Ee 
Length - - = = - 


980 Mc 1020 
2040 V 2120 


- - - = 2500 V 
60 mA 
500 V 
l1mA 


maximum 


og Any 
Forced Air 
Flexible Leads 
Type N Jack 
3.5 Pounds 


- - = 10G (to 2kc) 
- - = 100G (l1lms) 
70,000 ft. 


35 inches 
2.5 inches 
4.5 inches 
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L-BAND 


OSCILLATOR 


T | eres) =a 
POWER OUTPUT VS FREQUENCY 
EIMAC VIM *X1150 


INJECTION ANODE _100_ yo.Ts —_| 


POWER OUTPUT WATTS 


FREQUENCY MC 980 985 
ANODE VOLTAGE 2040 2047 
ANODE CURRENT MA 45 47 


990 995 1000 1010 1020 


2058 2064 2080 2100 2120 


46 47 49 


TUNING VOLTAGE / VOLTS 


nN 


: 


8 
3 


: 


TUNING VOLTAGE & ANODE | 
CURRENT VS FREQUENCY | 
ee eg ria oa! 


980 


965 990 995 1000 


FREQUENCY / Mc 


— Snot X-1150 


APPLICATION NOTES 


1. COOLING: To insure optimum tube performance the magnet temperature should be maintained 
below 70°C. 


2. PROXIMITY OF FERROUS MATERIALS: To minimize variations in performance, ferrous 
materials should be kept at least 6 inches from the magnetron package. Modulation of the tube 
may be produced by rotating ferrous materials and such parts as fans, shafts and couplings 
should be placed as far from the magnetron package as possible. Transformers and chokes should 
not be placed in such close proximity to the tube that their stray magnetic fields will interfere 
with the magnetron operation. 


3, TEMPERATURE STABILITY: The permanent magnet for the X-1150 has been temperature 
stabilized to minimize frequency changes caused by variationsin the ambient temperature. The 
temperature/frequency coefficient for the X-1150 package is typically .02% of the operating 
frequency per degree Centigrade. Thus, for an operating frequency of 1000 megacycles, the 
temperature/frequency coefficient is typically 200 kilocycles per degree Centigrade. A positive 
change in temperature will always produce a positive change in frequency. 


4, ANODE VOLTAGE: The operating frequency is a function of the anode voltage; therefore, any 
voltage ripple on the anode supply will appear as frequency modulation on the RF output signal. 


NOM. 
Sto 


2.300 
2.910 


R.F. OUTPUT 
TYPE_N FEMALE 


LEAD LENGTH 


COLOR CODE DECAL: CONNECTIONS 


GROUND - GREEN 

HEATER — WHITE 

HEATER CATHODE — BLACK 
INJECTION ANODE — YELLOW 


4 @ 
cA/* 
DIVISION OF VARIAN 


301 Industrial Way 
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3CPX1500A7 


HIGH-MU 
POWER TRIODE 


The EIMAC 3CPX1500A7 is a rugged ceramic/metal high- 
mu power triode, designed with beam-forming cathode and 
control-grid geometry to allow the simplicity of design and 
circuit advantages of a triode with the gain of a tetrode. 

The 3CPX1500A7 is intended for pulse modulator or 
pulse regulator service, with a pulse plate current rating of 
50 amperes, and a voltage holdoff rating of 10,000 volts in 
air, with forced-air cooling of the anode, or 15,000 volts 
when immersed in a suitable dielectric liquid which is also 
used for tube cooling. 

An Air-System Socket (EIMAC SK-2200) and an Air Chim- 
ney (EIMAC SK-2216) are available for those applications 
requiring forced-air cooling. 


GENERAL CHARACTERISTICS! 


ELECTRICAL 
Cathode: Oxide Coated, Unipotential 
ee) CGter meV OL la Ce aun asun ame wens EI MIN Scie net lie eel «hele euéiene 5/57) 072510 
ITED LM ATEO. OVO LSet act tetsh cishacske. osenet eu euee nkitce aeeehe ete es een 12a 
aransconductance (Average, with Ip, = 1.0 Adc) . dxcnew craic oe 55,000 pmhos 
Sip eaicattOner ACLOLIU AV ELA ve) ae rtemet etre ete ct irc, eee, tem rene tei 200 
Direct Interelectrode Capacitance (grounded cathode) 2 
OLR GRRE EEG aR end de oN ante, ic a uni URE A a a 38.5 pF 
SECM maeh (Sem Rwy teeters. enemas, Oe AARC Ry iv de s/s, aed oneios dtabageiete le ease oe 0.1 pF 
OEGIs hai8 be Hes 4 iain pee i POR OK ROME Vtg Shy NOPE] 54 9 Oe ea 10 pF 


1. Characteristics and operating values are based upon performance tests. These figures may change without notice 
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using 
this information for final equipment design. 


2. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic 
Industries Association Standard RS-191. 


MECHANICAL 
Maximum Overall Dimensions: 
eit NGH Nd a RR ae BRN ie Ber Reka se 2m 7 rating oe ed ete Ren an 4.02 in; 102 mm 
Di ciOteT eet meauss Ue Ashe ecm tne hte BAMA Sy cos kk wives acs c.g anehe 0 ee 3.38 in; 86 mm 
NCUA GA DUI Mem cee reat Aish Rete nN TAA MINL, o\ 4800.5 Ne stacey ove 4 s: ap0° ectuece » 26 0z;735 gm 
OD GT AtIN PELOSI LOD Memsettnts 2, se eo cere te eer tn PRUs Gut ety iadieys Vou Vasc lar ebmant sale iol e cette Any 
Maximum Operating Temperature, Ceramic/Metal Seals or Anode Core............. 20056 
SY EVN ey as AN Re PE ieee a eA Rp Forced Air or Liquid Immersion 
(Effective 4-1-76) (© 1975, 1976 by Varian Printed in U.S.A. 


EIMAC division of varian / 301 industrial way / san carlos / california 94070 
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Base tera.) der), tae re a ee ae ieee 
Recammended Air-System-socket av, a veneer st. coho 1) ky ee an 
Recommended Air Chimney... ........... 


RANGE VALUES FOR EQUIPMENT DESIGN 


Special 7-Pin 
.- EIMAC SK-2200 


sara ay a) a detin a) «1h; cake amet Santel MAGS Kae ee 


Min. Max. 


Heaters Currentiat S.o.voltsi.). <0. nee : Nan athan ery kememeae is Ponev emee ot en «On aime EO ep ms 
Cathode; Warmup lime sense, «/se ee ocean Rye ats: Vee te Tae 90 --- sec 
Interelectrode Capacitance (grounded cathode connection) 1 

Cin Be al bughi in hele Pr MIIORSRRUES AY « sa.s\\4)*, alte fase Qaiel ole! wha LNMMatameNe: aie area, 51.0 OO; UME ESE Le 
Cout oh a iateanae Hed! Tia Gee et eiets SNe Ra er eis oc) HAR VateL cee te 0.2 pF 
Ney alyssa ete REE ice A UPR ed C8 AE hg rer al Ur te ekg A eam ate ae Oe es 


1. Capacitance values are for a cold tube as measured ina special shielded fixture in accordance with Electronic 


Industries Association Standard RS-191. 
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PULSE MODULATOR OR SWITCH TUBE SERVICE 


ABSOLUTE MAXIMUM RATINGS: 
In Air In Oil 


HEATER VOLTAGE .... 5.5+5% 5.5+5% VOLTS 
DC PLATE VOLTAGE ... 10.0 15.0 KILOVOLTS 
DC GRID VOLTAGE.... -200 -200 VOLTS 
PEAK PLATE CURRENT}. . 50 50 AMPERES 
PULSE LENGTH&DUTY!. See Derating Chart 

PLATE DISSIPATION2. . . 1500 1500 WATTS 
GRID DISSIPATION .... 25 25 WATTS 


1. Pulse length, pulse plate current, and duty are in- 
terrelated; see Derating Chart. 

2. Plate dissipation values shown are nominal; capa- 
bility is dependent on cooling technique and equip- 
ment design. In all cases the ABSOLUTE MAXIMUM 


TYPICAL OPERATION - Pulse Modulator Service 


Plate Voltages (eka eee 10.0 15.0 kVdc 
Pulse Plate Current........ 40 40 a 
Grids VOliage.e.e) an name ee -125 -150 Vde 
Pulse Positive Grid Voltage 3.. 340 340 v 
Pulse Grid Current. ....... 1.5 ase. 
Pulse: Durations eter ena bee 2.0 2.0 ps 
BIT Re evn s Bylk tern We ahd, Se 0.0006 0.0006 

Pulse Driving Power3....... 697 735 w 
Pulse Output Power3 ....... 306 506 kw 
Pulse Output Voltage3...... 7.68 12.68 kv 


temperature ratings should not be exceeded, and for 
best life and consistent performance operation at 
lower temperatures is normally beneficial. 

3. Approximate value. 


APPLICATION 


MECHANICAL 


MOUNTING - The 3CPX1500A7 may be operated 
in any position. The SK-2200 socket is designed 
to hold the tube and make all base contacts, and 
for applications where forced-air cooling is to be 
used, the matching air chimney, SK-2216 is avail- 
able. 


COOLING - The 3CPX1500A7 may be either 


forced-air cooled or liquid-immersion cooled in a 


Suitable dielectric coolant fluid. The maximum 
temperature limit for external tube surfaces and 
the anode core is 250°C, but it should be noted 
that, where long life and consistent performance 
are important design factors, operation at some- 
what lower temperatures is normally beneficial. 
The air cooling data shown will maintain tube 
temperatures below 225°C with 50°C cooling air. 


When the tube is liquid-immersed, circulation 
of the dielectric fluid will normally be required 
and the designer is cautioned to assure sufficient 
tube cooling for the maximum dissipation level 
likely to ever be reached with some safety factor 
allowance. 


Base-to-Anode Air Flow (sea level) 


Anode i Pressure 
Dissipation Drop 
(watts) In./H 0 


Anode i Pressure 
Dissipation Drop 
(watts) In./H 0 


Note: 1) Tube mounted in SK-2200 Socket with 
SK-2216 Chimney. 

2) An allowance of 25 watts has been 

made for grid dissipation and 50 watts 
for filament power. 


ELECTRICAL 


FILAMENT/CATHODE OPERATION - Pulse 
current capability of the 3CPX1500A7 is depen- 
dent on cathode temperature, which in turn is 
dependent on heater voltage. When the full rated 
(ib=50 amperes maximum) anode current is re- 
quired, the heater voltage should be operated at 
5.5 volts and not deviate from this nominal value 
by more than plus or minus five percent. When a 
lower value of anode current (ib=24 amperes max- 
imum) is adequate for the application, the heater 
voltage should be reduced to 5.0 volts, plus or 
minus five percent, and tube life expectancy will 
be greatly improved. In cases where better life 
expectancy and consistent performance are fac- 
tors, regulation to better than five percent will 
normally be beneficial at either heater voltage 
level. Voltage should be measured with a know 
accurate rms-responding meter. 


3CPX1500A7 Sante 


ANODE CURRENT - For pulse service, either 
as a Switch tube or modulator, or for voltage regu- 
lator applications, an anode current (during the 
pulse) of up to 50 amperes is available, with 
Ef=5.5 volts, or up to 24 amperes with Ef=5.0 
volts. Peak current capability, pulse length, and 
duty factor are interrelated and the PULSE DE- 
RATING DATA should be consulted. For pure dc 
service, the anode current should be limited to 
1.0 ampere. 


HIGH VOLTAGE - For air operation, anode volt- 
age should not exceed 10 kVdc at sea level. This 
value allows some safety factor, but does assume 
a clean tube with no buildup of dirt or grime a- 
cross the insulating ceramic. At higher altitudes 
a reduction in voltage may be required to preclude 
the possibility of external tube flashover. When 
the tube is immersed in a liquid dielectric coolant 
with suitable insulating properties the allowable 
anode voltage is 15 kVdc at any altitude. 

The operating voltages for this tube must be 
considered as potentially lethal and the equip- 
ment must be designed properly and operating 
precautions must be followed. The equipment 
must include safety enclosures for the high- 
voltage circuits and terminals, with interlock 
switches to open the primary circuits of the 
power supplies and to discharge high voltage con- 
densers whenever access doors or covers are 
opened. Interlock switches must not be bypassed 
or ‘‘cheated’’ to allow operation with access 
doors open. Always remember that HIGH VOLT- 
AGE CAN KILL. 


PLATE SURGE-LIMITING IMPEDANCE - Tubes 
such as the EIMAC 3CPX1500A7 are built with 
closely spaced electrodes. This results in high 
voltage gradients even at normal operating volt- 
ages. A high-energy arcover between electrodes 
may be destructive, and therefore a series im- 
pedance in the anode lead is recommended, or the 
anode supply should be designed so that it has 
sufficient self impedance to limit the short-circuit 
current to 10 times the maximum pulse-current 
rating. Normal overload protection techniques 
should also be used in the anode circuit to pre- 
vent tube damage in the event of a fault condition. 


defo 3CPX1500A7 


X-RADIATION HAZARD - High-vacuum tubes 
operating at voltages higher than about 10 kilo- 
volts produce progressively more dangerous X-ray 
radiation as the voltage is increased. The 3CPX- 
1500A7, operating at its rated voltages and cur- 
rents, is a potential X-ray hazard, with only 
limited shielding afforded by the tube envelope. 
Moreover, the X-ray radiation level can increase 
significantly with aging and gradual deterioration, 
due to leakage paths or emission characteristics 
as they are affected by the high voltage. X-ray 
shielding must be provided on all sides of tubes 
operating at these voltages to provide adequate 
protection throughout the tube’s life. Periodic 
checks on the X-ray level should be made, and 
the tube should never be operated without ade- 
quate shielding in place when voltages above 10 
kilovolts are in use. Lead glass, which attenuates 
X-rays, is available for viewing windows. If there 
is any doubt as to the requirement for or the ade- 
quacy of shielding, an expert in this field should 
be contacted to perform an X-ray survey of the 
equipment. 

Operation of high-voltage equipment with in- 
terlock switches ‘‘cheated’’ and cabinet doors 
open in order to be better able to locate an 
equipment malfunction can result in serious 
X-ray exposure. 


GRID OPERATION - The maximum rated dc grid 
bias voltage for the 3CPX1500A7 is -200 Vdc and 
the maximum grid dissipation rating is 25 watts. 
In normal applications the grid dissipation will 
not approach the maximum rating. 

The circuit designer should be aware that grid sec- 
ondary emission effects typically occur with a tube of 
this size and must be considered. This effect has to 
do with tube geometry, the metals used in such grid 
structures and operating potentials. The CONSTANT 
CURRENT CHARACTERISTICS plots (see Page 7 
and 8) show both positive and negative (secondary ) 
grid current flow as being typical. 

A driver stage which works into such a non-linear 
load normally must be designed in such a manner as 
to tolerate this condition , such as swamping the driv- 
ers so that the change in load due to forward or re- 
verse grid currents is a small persentage of the total 
load the driver works into. 


PLATE OPERATION - The anode of the 3CPX- 
1500A7 is nominally rated for the dissipation 
values shown on Page 2 depending on the type of 
cooling used. When the tube is immersed in a 


liquid dielectric coolant, with proper circulation, 
and (if required) provisions for dielectric fluid 
cooling, dissipation capability is actually limited 
only by tube temperature, especially in the seal 
areas and the anode core. 

In pulse service average anode dissipation 
may be calculated as the product of pulse anode 
current, pulse tube-voltage drop during conduc- 
tion, and the duty factor. Actual dissipation may 
often exceed the calculated value, however, if 
pulse rise and fall rimes are appreciable com- 
pared to pulse duration. This occurs because long 
rise and fall times allow plate current to flow for 
longer periods in the high tube-voltage-drop 
region. 


INTERELECTRODE CAPACITANCE - The 
actual internal interelectrode capacitance of a 
tube is influenced by many variables in most 
applications, such as stray capacitance to the 
chassis, capacitance added by the socket used, 
stray capacitance between tube terminals, and 
wiring effects. To control the actual capacitance 
values within the tube, as the key component 
involved, the industry and the Military Services 
use a standard test procedure as described in 
Electronic Industries Association Standard 
RS-191. This requires the use of specially con- 
structed test fixtures which effectively shield 
all external tube leads from each other and 
eliminates any capacitance reading to ‘‘ground’’. 
The test is performed on a cold tube. Other 
factors being equal, controlling internal tube 
capacitance in this way normally assures good 
interchangeability of tubes over a period of time; 
manufacturer’s technical data, or test specifi- 
cations, normally are taken in accordance with 
Standard RS-191. 


The equipment designer is therefore cautioned 
to make allowance for the actual capacitance 
values which will exist in any normal application. 
Measurements should be taken with the socket 
and mounting which represent approximate final 
layout if capacitance values are highly signifi- 
cant in the design. 


SPECIAL APPLICATIONS - If it is desired to 
operate this tube under conditions widely dif- 
ferent from those given here, write to Power 
Grid Tube Product Manager, EIMAC Division of 
Varian, 301 Industrial Way, San Carlos, California 
94070 for information and recommendations. 
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TYPICAL CONSTANT CURRENT CHARACTERISTICS 
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3CX3000H7 
HIGH-MU 


AIR-COOLED 
POWER TRIODE 


The EIMAC 3CX3000H7 is a ceramic/metal, forced-air cooled, external 
anode high-mu power triode for use as an amplifier, oscillator, or modula- 
tor, or in voltage regulator applications. 

The tube has flexible leads on the base for the filament connections, 
and a flange on the grid terminal so the tube may be mounted and used 
with no socket. 

Operation with zero grid bias in many applications offers circuit sim- 
plicity by eliminating the bias supply. Grounded-grid operation is attrac- 
tive, since a power gain of over 20 times can be obtained. 

The anode is rated for up to 4000 watts of dissipation, with a grid dis- 
Sipation rating of 225 watts. 


GENERAL CHARACTERISTICS! 


ELECTRICAL 
Filament: Thoriated Tungsten 


Bere tel VOM ab. Gob s Joys elec te Mate al sca slate a ewe ells, fo ons fesp SARS YE NY 
€) COLORS TR C AiE Wol LER Shae 8 a RS Ay oii bes os! 
Ber tcrcatiOnyWaCtOl (A VETAGC)iasehes eis a: opts drus. wi sise4) wnevsme 160 


Direct Interelectrode Capacitance (grounded cathode)? 


Fer eee eae Fee eater ce Shaves py ek oda alte Yins COM PEP Pe UN abe Fete meeaHey 38 pF 
“AVA 0 Co-ted SiR ais Ahi aad rs Oli tari Pe ley gn ener es ee 0.6 pF 
eo EE A TO Gere te ET ca ig re Lae ee is Poe tock c. Aa ke 24 pF 


CM Ree ane Cet tte chelate deed oisdeie fn ciate, tive iets cn tk isgs ce wuphes seh 30 MHz 


1. Characteristics and operating values are based upon performance tests. These figures may change without notice 
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using 
this information for final equipment design. 

2. Capacitance values are for a cold tube as measured in a special shielded fixture. 


MECHANICAL 
Maximum Overall Dimensions: 
PERCE XCINCMOUCAUS) Ure, Werk: co eet deems na: sen ec shee tec sels oaleatalls Unshe's 9.000 in; 228.60 mm 
PE RMCTCI AVN e ci eree ska peter eh catty PEL kg toe) caw tes Jal acelh te wie ies es 4.250 in; 107.95 mm 
NCTA LON Liberte terse stent itad ec Beis het she iun cei 's fatale nt os Lore eyne ek xe et). se, sce > 7.0 1b; 3.2 kg 
Uperatine Positions. :...)... reenmmes Ghent) GMbs se.) eae RR eiels 6 cas Vertical, base up or down 
Maximum Operating Temperature: 
ferani¢y Met lSeals s Gb ANOUEEC OTe bagi Bais iars ocho cob Saab Bes oe Sere see's ta “oho re cethciniyn 2505C 
Filament Lead/Tube Base Junctions .......-...0+. AIS OL PE Oe viola 
SNL 1) ee Ms Al kote AU ea bt 5 lpitaie ls ice A (atane ui ab ehch ane saat al eels witetse Forced Air 
#) Poca EME I eT Fat SST Te Ve cet che eee e taint ia oe dole | oc esi Sr Coes aa Tabata HletEy ack odd ae See Outline 
(Effective 5-15-76) © 1976 by Varian Printed in U.S.A. 
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RADIO FREQUENCY LINEAR AMPLIFIER 
CATHODE DRIVEN 
Class AB2 


ABSOLUTE MAXIMUM RATINGS: 


DG PLATE MOLT AGES? 5 fixie ahvne e 5000 VOLTS 
DC PUATE SEURREN Th ce; shay) 's Vanes 

PLATE DISSIPATION: ee Ses 4000 WATTS 
GRIDS lON A see atten alts ve Atle 225 WATTS 


1. Approximate value. 


2.5 AMPERES 


TYPICAL OPERATION (Frequencies to 30 MHz) 
Class AB, Peak Envelope or Modulation 
Crest Conditions 


Plate: Voltagemycm. sai fo eae ee 4000 4800 4800 
Zero-Signal Plate Current]... 0.25 0.35 0.35 
Single-Tone Plate Current... 2.00 1.68 2.00 
Single-Tone Grid Current!... 0.61 0.46 0.60 
Peak Driving Power....... 420 293) 410 
Plate, Dissipationi ees yaa 2285 (22/5 52775 
Single-Tone Plate Output Power 6030 6000 7266 
Resonant Load Impedance... 1210 1720 1425 
Driving Impedance ....... 47.5 50.0 46.3 


Vdc 
Adc 
Adc 
Adc 


Ovnez==és 


RADIO FREQUENCY LINEAR AMPLIFIER 
GRID DRIVEN 
Class AB 2 


ABSOLUTE MAXIMUM RATINGS: 


DGIEPAI EE VORTAGE Sin otc scam nace) srk 5000 VOLTS 
DEWEA TE CURRENT (oiccue is oc ecenels 

PEATE DISSIBATION ~ 4.624.451. 2 e 4000 WATTS 
GRID ‘DISSIBATION © eC eer o's oie lous 225 WATTS 


1. Approximate value. 


2.5 AMPERES 


TYPICAL OPERATION (Frequencies to 30 MHz) 
Class AB, Grid Driven, Carrier Conditions 


Plate;Voltage.” ia 5 A eae ns ce eee 4000 
Zero-Signal Plate Currentl........... 0.25 
DCAPlate CAITONE pan cinakeheten ate tee eT eee 0.74 
DG Grd’ Currentl i. wv dohe a 0-13 
Peak cf-Grid Voltage lc) pas Vine 85.0 
Peak Driving Power VY Sis. oo eer ee TAtS 
Riate Dissipation te 21., en, coeesee ee ee 1830 
Single-Tone Plate Output Power ....... 1130 
Resonant Load Impedance ........... 1750 
Peak rf Plate Voltage” i.) fire es ne 2000 


RADIO FREQUENCY POWER AMPLIFIER 
Class C Telegraphy or FM, Cathode Driven 
(Key-Down Conditions) 


ABSOLUTE MAXIMUM RATINGS: 


Dar VOL DAG bots ce ee carga 5000 VOLTS 
DC FLATE CURRENT Ae iced bale wale 

PLATE DISSIPATION ici. iw wishes 4000 WATTS 
GRID DISSIPATION ee ce. « ane ae 225 WATTS 


2.5 AMPERES 


TYPICAL OPERATION (Frequencies to 30 MHz) 


Plate Voltage. (i. iene ne eee 3500 4800 
Grid: Voltage 2%.) c.4 scr eens cree ote -50 -60 
Plate Current: 2°. <a aein nas epee ene ei) « “iiatey:! 
Grid Current | ae do eee ae 0.42 0.48 
Peak rf Cathode Voltage! ....... 2207) 51267 
Calculated Driving Powerl ...... 310 435 
Plate Dissipation ses sei -mans nese <tr: 985 1480 
Useful Output Power2.......... 3300 5500 


1. Approximate value. 
2. Output circuit and filter loss of 10% assumed. 


DEE SA AB HIF ELAS MEN 2 BS BA STESAS AULT EE PRE LD BE SIDE MO BEI LS SET DS LOW STS A TH ELL STEMS BEB ERT EAL LE PEN I PFT TORS IFAT E NSS ESE PEST BELGIAN AS DN SSE DOE IIE 2 IES TED 


AUDIO FREQUENCY POWER AMPLIFIER OR 
MODULATOR 
Class AB2, Grid Driven (Sinusoidal Wave) 


ABSOLUTE MAXIMUM RATINGS (per tube) 


DUCHPEATE VOUTAGE.) erat em ats 5000 VOLTS 
DC PLATE CURRENT cca tages et 2.5 AMPERES 
PLATE DISSIPATION (iii. casera cae tate 4000 WATTS 
GRID DISSIPATION aceite enemecne 225 WATTS 


1. Approximate value. 
2. Per tube. 


TYPICAL OPERATION (Two Tubes) 


Plate Voltage” “oS ane er ee 4000 
Zero-Signal Plate Current!.......... 0.50 
Max. Signal Plate Current ......... 3.58 
Max. Signal Grid Current!... 2.2.0... 0.58 
Peak af)Grid Voltage2s.4 won cb ae 190 
Peak Driving Power? .. 2... 0.0000 0s 115 
Max. Signal Plate Dissipation ....... 3700 
Plate Output Power *. nose ee 10,500 
Load Resistance (plate to plate). ..... 2720 


3. Nominal drive power is one-half peak power. 


30X3000H7 


VOLTAGE REGULATOR SERVICE 


ABSOLUTE MAXIMUM RATINGS: 


DU LINTEDUDETAGE tele eer fore aee tes en why Se eee. MIS! 2 BPEL . 10,000 Vde 
BEI IECUEPEN Tie ee, Lien eee ee ee een 4.0 Adc 
Sa EMRE TEE CORRENTE uae Reeser ont cis, ces nent ee ere iyrora 
Eee SIPATION nia toaean elim renin Sb accuse bw 8, vie . 4,000 W 
RI ESIPA HON |: ented Lao ees eh ewe a ales lat oun a asso 225 W 


The equipment designer or user must assure that the rated dissipation values are not 
exceeded. In continuous operation (Class A) element dissipation is simply the product 
of voltage and current at the operation condition. In pulsed operation the element 
dissipation is basically the product of voltage, current, and duty factor, though pulse 
shape and circuit conditions may effect actual dissipation values. 


TYPICAL OPERATION data are obtained by measurement or calculation from published characteristic curves. 
Adjustment of the rf grid voltage to obtain the specified plate current at the specified bias, and plate volt- 
ages is assumed. If this procedure is followed, there will be little variation in output power when the tube 
is changed, even though there may be some variation in grid current. The grid current which results when 


the desired plate current is obtained is incidental and varies from tube to tube. These current variations 
cause no difficulty so long as the circuit maintains the correct voltage in the presence of the variations in 
current. If grid bias is obtained principally by means of a grid resistor, the resistor must be adjustable to 
obtain the required bias voltage when the correct rf grid voltage is applied. 


RANGE VALUES FOR EQUIPMENT DESIGN 


Min. Max. 

PAT ai tte ereentie. a OUVOLLS giv. a state sere iar sca) suepmataete ite RUSE ee) te AE, 48.0 53.0 A 
Interelectrode Capacitances! (grounded filament connection) 

SOS RRae {eS epe ceeas CHES STA STN os erate ae a eerste 30.0 45.0 pF 

STE ey PERSIE RLS ee Ee pe hye re BRA aye PEM Tenet Te Rta so ays: eta kn robes 1.0 pF 

COD road char CAA Rr ee Pang ee re eae IN ey LOR gee ery Set 20.0 28.0 pF 
Interelectrode Capacitances! (grounded grid connection) 

Cine cae, 0 SRT elteic'n sn (ce aaah odie stim re? ds = st ug 6 beep eens Tago Of ae ee 

Eos 9 ices Pre lpr ae i aa be Flic AN a RR, Po UR bes Tes aid | betel 2050 9, 28 Oia 

eo) gee -binay hear ah Sean AL Leer ate tact ace sees VA Ay Le eer Ba 1.0 pF 
Zero Bias Plate Current (E, = 5000 volts) .............-. era £8 PU, 50. Uo oe 
Cut-off Bias (Ep = 5000 volts, Ip = 1.0 mAdc) ..... BEE, Aa Se ee eee --- -45.0 V 


ta) 1. Capacitance values are for a cold tube as measured in a shielded fixture. 
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APPLICATION 


MECHANICAL 


MOUNTING - The 3CX3000H7 must be mounted 
vertically, base down or up at the convenience 
of the circuit designer. 


COOLING - The maximum temperature rating for 
the anode core and the ceramic/metal seal areas 
of the tube is 250°C, and sufficient forced-air 
cooling must be provided to assure operation at 
safe tube temperatures. Tube life is usually pro- 
longed if cooling in excess of absolute minimum 
requirements is provided for cooler tube tempera- 
tures. 

The filament leads of the 3CX3000H7 are 
attached to the tube with soft solder, and care 
must therefore be taken to supply sufficient 
cooling to this area of the tube to maintain temp- 
eratures below 150°C to avoid melting or loosen- 
ing of these leads. 

Minimum air flow requirements to maintain 
anode core and ceramic/metal seal areas below 
225°C at sea level with an inlet-air temperature 
of 50°C are tabulated for air-flow in the base-to- 
anode and anode-to-base directions. At higher 
ambient temperatures, frequencies above 30 MHz, 
or at higher altitudes, a greater quantity of air 
will be required. 

With air flowing in a base-to-anode direction, 
and with the specified air also flowing past the 
base section of the tube, no additional base 
cooling of the tube is normally required. With 
air flowing in an anode-to-base direction, the 
tube requires additional cooling air directed into 
the filament stem structure, between the inner 
and outer filament terminals, in the amount of 5 
cfm minimum, directed by an appropriate air 
nozzle or pipe. 

It is suggested that temperatures, especially 
in the base area of the tube, be monitored in any 
new installation to insure proper cooling. Temp- 
eratures may be measured with any of the avail- 


able temperature-sensing paint or crayon materials. 


Anode-to-Base Air Flow 
Sea Level 10,000 Feet 


Anode Pressure } Pressure 


Dissipa- Drop Inches Drop Inches 


tion watts water water 


49 ssi metien 


ELECTRICAL 


FILAMENT OPERATION - The filament voltage, 
as measured at the filament terminals, should be 
7.5 volts, with maximum allowable variations due 
to line fluctuations of from 7.12 to 7.87 volts. 


INTERLOCKS - An interlock device should be 
provided to insure that cooling air flow is estab- 
lished before application of electrical power, in- 
cluding the filament. The circuit should be so 
arranged that rf drive cannot be applied in the 
absence of normal plate voltage. 


INPUT CIRCUIT - When operated as a grounded- 
grid rf amplifier, the use of a matching network in 
the cathode circuit is recommended. For best re- 
sults with a single-ended amplifier, and depending 
on the application, it is suggested the cathode 
tank circuit operate with a Q of five or more. 


HIGH FREQUENCY OPERATION - The 3CX3000H7 
is usable to 110 MHz, with a plate voltage re- 
duction to 4000 volts for rf service, if the rf con- 
nections to the filament contacts are properly 
made directly at the base of the tube. 


RADIO FREQUENCY RADIATION - Avoid ex- 
posure to strong rf fields even at relatively low 
frequency. Absorption of rf energy by human tis- 
sue is dependent on frequency. Under 30 MHz, 
most of the energy will pass completely through 
the human body with little attenuation or heating 
effect. Public health agencies are concerned with 
the hazard, however, even at these frequencies, 
and it is worth noting that some commercial di- 
electric heating units actually operate at fre- 
quencies as low as the 13 and 27 MHz bands. 

Many EIMAC power tubes, such as these, are 
specifically designed to generate or amplify radio 
frequency power. There may be a relatively strong 
rf field in the general proximity of the power tube 
and its associated circuitry--the more power in- 
volved, the stronger the rf field. Proper enclosure 
design and efficient coupling of rf energy to the 
load will minimize the rf field in the vicinity of 
the power amplifier unit itself. 


FAULT PROTECTION - In addition to normal 
cooling airflow interlock and plate over-current 
interlock it is good practice to protect the tube 
from internal damage which could result from 
occasional plate arcing at high plate voltage. 

In all cases some protective resistance, at 
least 10 ohms, should be used in series with the 
tube anode to absorb power supply stored energy 
in case a plate arc should occur. 


HIGH VOLTAGE - Normal operating voltages 
used with these tubes are deadly, and the equip- 
ment must be designed properly and operating pre- 
cautions must be followed. Design all equipment 
so that no one can come in contact with high 
voltages. All equipment must include safety en- 
closures for high-voltage circuits and terminals, 
with interlock switches to open primary circuits 
of the power supply and to discharge high-voltage 
condensers whenever access doors are opened. 
Interlock switches must not be bypassed or 
‘‘cheated’’ to allow operation with access doors 
open. Always remember that HIGH VOLTAGE 
CAN KILL. 


30X3000H7 bare 


INTERELECTRODE CAPACITANCE - The 
actual internal interelectrode capacitance of a 
tube is influenced by many variables in most 
applications, such as stray capacitance to the 
chassis, capacitance added by the socket used, 
stray capacitance between tube terminals, and 
wiring effects. To control the actual capacitance 
values within the tube, as the key component 
involved, the industry and the Military Services 
use a standard test procedure as described in 
Electronic Industries Association Standard 
RS-191. This requires the use of specially con- 
structed test fixtures which effectively shield all 
external tube leads from each other and elimin- 
ates any capacitance reading to ‘‘ground’’. The 
test is performed on a cold tube. Other factors 
being equal, controlling internal tube capacitance 
in this way normally assures good interchange- 
ability of tubes over a period of time, even when 
the tube may be made by different manufacturers. 
The capacitance values shown in the manufac- 
turer’s technical data, or test specifications, 
normally are taken in accordance with Standard 
RS-191. 


The equipment designer is therefore cautioned 
to make allowance for the actual capacitance 
values which will exist in any normal application. 
Measurements should be taken with the socket 
and mounting which represent approximate final 
layout if capacitance values are highly significant 
in the design. 


SPECIAL APPLICATION - If it is desired to 
operate this tube under conditions widely dif- 
ferent from those listed here, write to Power Grid 
Tube Division, EIMAC Division of Varian, 301 
Industrial Way, San Carlos, California 94070, for 
information and recommendations. 
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DIMENSIONAL DATA 
om INCHES 
[ min. [| max. | rer || mI. | Max | REF 
[a | 8000 | s000 | --  |{ 20320 | 22860 | -- | 
[a | 4093 [aise [-- || 10396 [10556 | - - | 
| c [3875 [4250 | --  |{_9643 | 10795 | - - | 


a 
m 


[pd | 2937 [3062 [ -- || 7460 | 7777[ -- | 
| | 703 [ ness) -[5- = |] $4326 ]ea9.6t | see | 
eS aan a | eee 
[¢ [o7vsi [osas | -- |] i984] ar4ai | -- | 
| H | oes7 [osi2 | -- || 1745 | 2o62[ -- | 
a] 000 = [1.125 |e =. || 2540 | eese'| Sno 
| K | 8937 [9437 [| -- | 23970. [oe ne 
| AS ETSS Te 1843572 | ee ap | 21430 | - - | 
ee eee Ce | a eI 
| N | 4230 [4250 | --  |[ 10744 [10795] - - | 
Pe sess |S. ies caw | (P9752) [RO86S!) cea peel 
| R| Pp -- | -- | 635 | 
) 29% este) | ee 
ee ee oe en 
Pe 7s ee aoe 
had Pe SP eS 
ee se es 
a eae DeRea 
| Gato ao at 
Ba ia) ee 
NOTES: 
. REFERENCE DIMENSIONS ARE FOR 
GRID FLANGE INFORMATION ONLY AND ARE NOT 
REQUIRED FOR INSPECTION PURPOSES. 
2. THERE ARE 12 HOLES IN GRID FLANGE. 
3. GRID FLANGE AND FILAMENT LEADS @ 


RIENTED AS SHOWN 


FILAMENT LEADS 


3CW5000A7 
3CW5000F7 


HIGH-MU 
WATER-COOLED 


POWER TRIODES 


The EIMAC 3CW5000A7 and 3CW5000F7 are 
ceramic/metal, water-cooled, high-mu triodes for 
use as an amplifier, oscillator, or modulator, or 
in voltage regulator applications. Their max- 
imum rated anode dissipation is 5000 watts. 

These tubes are water-cooled versions of the 
air-cooled 3CX3000A7 and 3CX3000F7. 

The 3CW5000A7 sockets coaxially and has a 
low-inductance cylindrical filament-stem struc- 
ture which readily becomes part of a linear fila- 
ment tank circuit for VHF operation. The 
3CWS5000F7 tubeis identical except for the addi- 
tion of flexible leads on the base for grid and 
filament connections, which can simplify socket 
ing in low-frequency operations. 

Operation with zero grid bias in many applica- 
tions offers circuit simplicity by eliminating 
the bias supply. Grounded-grid operation is 
attractive since a power gain of over 20 times 


® ~ can be obtained. 


GENERAL CHARACTERISTICS! 


ELECTRICAL 


Filament: Thoriated-tungsten 
ER eee re erin, Caren ene Prmeenere re or ee re seen ret roe re nae re rte ate et etane Gooey 
PTCA ETOORV OO NOUOUAT MME LES Motte coo! 5 cs oo sand a went eee ee eee aes mp Seiad 
COLE WOULD eve teem cats Volin a o¥evsMGh va Leds, (as sag eladie<s -* =: spose ak = 50.5 A 
Bee eUONAU ACLOL (AVClAGC). Emeetye pail. t's sc toes y yot esos ce tie cake lee aes 160 


Direct Interelectrode Capacitances (grounded filament) 2 
ENS Lis, EBs SU EDS pleats, Be SAR Se ol ST a eT ao 38.0 pF 


as en eee Ue ts) CRON eee ata ig ee ate Fe AT DOB, USER Ws ain Ue o's CN REE 24.0 pF 


eM Seem RGR eter Tey een cote el Leta ha ate Nps Ry We, Su /4i'a. tows le delves oN pNULISAA ohare 38.0 pF 


1. Characteristics and operating values are based on performance tests. These figures may change without notice as 
the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using this 
information for final equipment design. 


2. Capacitance values are for a cold tube as measured in a special shielded fixture, in accordance with Electronic In- 
dustries Association Standard RS-191. 


(Effective 7-1-76) © 1976 by Varian Printed in U.S.A. 


EIMAC division of varian / 301 industrial way / san carlos / california 94070 


bint. 3CW5000A7/F7 


Frequency otsMaximumenaungn (oe WOUUUA fay set ti ct, oe llcts ceasnely se a elias cos et Oana: 
(OCW S000 RAs teerencen uate. cers ee ete Ania 30 MHz 
MECHANICAL 
Maximum Overall Dimensions: 
ength GCWS000A7 recs. sac korea cae u ses tees Sep eaca We ane tue 12.625 in; 32:0/aecm 
(SCWOUCUE Me inclstil. leads) seceemer apes tant ee ae 22.062 in; 56.04 cm 
Diameter.(Dothty pes) manta.nemts. oieaetameeet se eeeke. © ce cuaee UES Fe nae 3625 ins) 9, 22ea 
Operatings) ost Gone een etc. scot ete eee, ee a SPA Vertical, base up or down 
Net Weight: (3CW5000A7) Approximate ............. ors a ae 4.8 1b; 2.2 keg 
(GCWHOUDE Ae Approximates see -cs- eee en te ee Ds eld 2.5 kg 
COOL gyi tere sas tam Pome toot e nee ck Se raion e Seg SR a betta ts anes Ae Water and Forced Air 
Basenec WoOOQA A} sete cu ic. ere ae eee sie veaed me Se eee i) Fore vc Special Coaxial 
PGW OU OORZ) ermts seers co. 7s a hoard eemse: eae) eae een -... Special with Flying Leads 
Maximum Operating Temperature: 
EnvelopesandiCeramic/ Metal’ Sealsp.t-ap-beeen tt ee Mareen eyo 1 (C: 
Filament Lead/Tube Base Junctions (SCWSOOOF7) ............... Ree pe se 
SS TS SEE TE SSS SSS SSS SSS SS SS ED 
RADIO FREQUENCY LINEAR AMPLIFIER TYPICAL OPERATION (Frequencies to 30 MHz) 
CATHODE DRIVEN Class ABz, Peak Envelope or Modulation 
Class AB2 Crest Conditions 
: Plate, Voltage in oan eee 4800 4800 4900 Vdc 
Te Pina Ree ol NES Zero-Signal Plate Current]. . . 0.35 0.35 0:36 Adc 
Single-Tone Plate Current. . . 1.68 2.00 2.25 Ade 
Pea Nerds Ani a aonia gvAe > Here ae AC AE Single-Tone Grid Current2 .. 0.46 0.60 0.65 Adc 
DC PLATE.CURRENT) . si eee 2.5 AMPERES Drivin Poverc) ink eee, 293 410 535 W 
PEATE DISSIPATION ese. eens ceaen 5000 WATTS Plate Dissipation ........ 2275 27752775 W 
GRIDUDISSIPATION Fir cgecsene teat iy es 225 WATTS Single-Tone Plate Output Power 6000 7266 8250 W 
te Bidetvaltace man beraquited Resonant Load Impedance... 1720 14251308 Q 
, f Driving Impedance ....... 50.0 46.349.2 0 


2. Approximate value. 


Sess SSS lS Sn 


RADIO FREQUENCY LINEAR AMPLIFIER TYPICAL OPERATION (Frequencies to 30 MHz) 
GRID DRIVEN Class AB, Grid Driven, Carrier Conditions 
Class AB 9 
Plate, Voltages a \wtins ede ate 4000 4900 Vdc 
Zero-Signal Plate Currentl........ 0.25 0.36 Adc 
ABSOLUTE MAXIMUM RATINGS: 
. DC PlatevCurrent weet ee. ee 0.74 1.23 Adc 
tee DCcGridCurrent) Meese) soreness a 0.13 0.17 Adc 
DG RPVATE VOLTA GEa ate ene 5 VOLTS Paalericrid Voltage 2 2 ere Nea 85.0 125 v 
DC PLATE: CURRENT tee artes. 2.5 AMPERES Drivingipower cee eee 115 o7-20W 
PLATE DISSIPATION ........... 5000 WATTS Plate:Dissipation*eaerme.c: tunis. cuae 1830 3840 W 
GRIDEDISSIPATIONie pee eee 225 WATTS Carrier Plate Output Power. ...... 11302200 W 
febbieseortacemaetrecnied Resonant Load Impedance ........ 1750 1100 Q 
Peak rf:Plate Voltage .-.2%. 0... 2000 2200 v 
2. Approximate value. 
een SS SSS SSS SSS Ss ls pss 
RADIO FREQUENCY POWER AMPLIFIER TYPICAL OPERATION (Frequencies to 110 MHz for 
Ciass C Telegraphy or FM, Cathode Driven 3CW5000A7, to 30 MHz for 3CW5000F7) 
(Key-Down Conditions) Plate: Voltagem = eyes. « eo ees eee 4900 Vdc 
Grid Voltage mpavpsr anaes (ine sa eon -50 Vdc 
, Plate Current s.6-eee ae eee eee 2.16 Adc 
ABSOLUTE MAXIMUM RATINGS:  — fhate Current 2... eee ee ee ee 
Grid iGurrentsl a niacin Boies a ee es 0.61 Adc 
Peak rf Cathode Voltagel..........., 300 v 
DCPUATE.V OST AG Ean neat ee es 5000 VOLTS Calculated Driving Power \e oe eal atte 691 W 
DC PLATE.CURRENT oy yuo. 2.5 AMPERES oer Dae Aca Ran fea ae 
PLATE DISSIPATION wen =o rere 5000 WATTS peat Schall eigen Ma Meas yh a | 7500 
1. Approximate value. 
GRID-DISSIPA TIONS: no ee anee canes 225 WATTS 2. Output circuit and filter loss of 10% assumed. 


3CW5000A7/F7 


AUDIO FREQUENCY POWER AMPLIFIER OR TYPICAL OPERATION (Two Tubes) 

MODULATOR 

Class AB2, Grid Driven (Sinusoidal Wave) PlatetVoltage ne) watt cote eas oe 4000 4900 Vdc 
Zero-Signal Plate Current '*3.... 0.50 0.72 Adc 

ABSOLUTE MAXIMUM RATINGS (per tube) Max. Signa! Plate Current ...... 3.58 4.72 Adc 
Max. Signal Grid Current!....... 0.58 1.10 Adc 

DipereATEOVOLTAGE: jc cccsemees sone 5000 VOLTS Peak af Grid Voltage2 ......... 190 250 v 

BUePLATE CURRENT, ....::-1<- 2.5 AMPERES Driving: Power iiicecsen coat Vibe kyon 

PEATE DISSIPATION ©... sees 5000 WATTS Max. Signal Plate Dissipation .... 3820 6618 W 

SRIEOISSIPATION® 3). cae stele ss 225 WATTS elate, Output ;OWer mene ucr. ene 10.5 16.4 kW 
Load Resistance (plate to plate)... 2720 2352 2 


1. Approximate value. 
2. Per tube. 3. Bias voltage may be required. 


VOLTAGE REGULATOR SERVICE 


ABSOLUTE MAXIMUM RATINGS 


Seen er tat GR SPSS AGT ESS oe eae Sao moro oO O¢ S56 fo Gl t 10,000 Vdc 
ee CURRENT BP) 08 os AOtS aN Seta eee ee ie! es Sde¢e cad oc 40 tht 0 8-0 & » « « 4.0 Adc 
BOPSerLATEICURRENT, «es. es 7 Gee i, a D GS CeOnCEet ea OF Goeth cho. Dene Reg 10.0 a 
PLATE DISSIPATION (See note). «2... os 2 seis 0 ao SnloG@ oe &6 6 o a 6 ae ee ca ere 5,000 W 
GRID DISSIPATION (See note) .....2.2see oo G Do Bicegis..6 68 6.66 Ot) Ghar ono a. ¢ 225 W 


NOTE: The equipment designer or user must assure that rated dissipation values are not exceeded. In con- 
tinuous operation (Class A) element dissipation is simply the product of voltage and current at the 
Operating conditions. In pulsed operation the element dissipation is basically the product of voltage, 
current, and duty factor, though pulse shape and circuit conditions may effect actual dissipation 
values. 


TYPICAL OPERATION data are obtained by measurement or calculation from published characteristic curves. 
Adjustinent of the rf grid voltage to obtain the specified p!ate current at the specified bias, and plate volt- 
ages is assumed. If this procedure is followed, there will be litt!e variation in output power when the tube 
is changed, even though there may be some variation in grid current. The grid current which results when 


the desired plate current is obtained is incidental and varies from tube to tube. These current variations 
cause no difficulty so long as the circuit maintains the correct voltage in the presence of the variations in 
current. If grid bias is obtained principally by means of a grid resistor, the resistor must be adjustable to 
obtain the required bias voltage when the correct rf grid voltage is applied. 


RANGE VALUES FOR EQUIPMENT DESIGN 


Min. Max. 
Filament: Current @ 7.5 volts (3CWS5000A7) .......... Pah Aner eae, eh, eee 49.0 54.0 A 
ESLEM GN ULUTI) FAP, ROvPRS pike oy Sa ee RIN tea gk Mn Bo 48.0 53.0 A 

Interelectrode Capacitances! (grounded filament connection) 

LITE 2g Bia he sativa AR een pte UR Ca pts eer Reheat Bun) ened gs 30.0 45.0 pF 

ExT) 9 ERS ee SE ak nee an al en en ee OF mahehas --- 1.0 pF 

Cop ayer. 2 PRM SAM eme SN? Shee tc. Ss kts eee Sh ES ey, eee: 20.0 28.0 pF 
Interelectrode Capacitances! (grounded grid connection) 

CITE Mele ax. eT a Re, OC ee Berge ant Pee eee. te ie kek We Bs 30.0 45.0 pF 

OU fae re ene Be, oS a Wee EUR ca yg ortels. Stee Shee Me 20:0, 428.0. pr 

EU 0) hes Ronen 2s eee deta a PRE eT) hae ghey hes en ey eee --- 1.0 pF 
eeroe noma tou urren tel Mere: DOU VOLS) Joye ta deta) «Xe. af ercslet se) wh ead oho « O7o0 ar OO 2ni a 
er Otasiaam i OU00 Volts 11 31-0, MAG). 2225... oe clei 2 otk oko ale wins --- -45.0 V 


1. Capacitance values are for a cold tube as measured in a shielded fixture. 


hint. 3CW5000A7/F7 


APPLICATION 


MECHANICAL 


MOUNTING-The 3CW5000A7 and 3CW5000F7 must 
be mounted vertically, base down or up at the con- 
venience of the circuit designer. The filament 
connections to the 3CW5000A7 should be made 
through spring collets. These are available from 
EIMAC with the following part numbers: 

149575 Inner line collet 

149576 Outer line collet 
Reasonable care should be taken that these collets 
do not impart undue strain to the terminals or the 
base of the tube. 


COOLING -With an anode dissipation of 5000 watts 
and with an incoming water temperature of 50°C 
maximum, 7.7 gpm of cooling water must be sup- 
plied to the anode cooling jacket. Outlet water 
temperature from the cooling jacker should never 
exceed 70°C, and water pressure on the jacket 
should not exceed 60 psi. The pressure drop across 
the anode cooling jacket itself, with a water flow 
of 7.7 gpm, will be approximately 6 psi. The grid- 
terminal contact surface and adjacent ceramic must 
be cooled by forced air, with quantity, velocity, and 
direction adjusted to limit the maximum seal temp- 
erature to less than 250°C. 


The filament stem structure also requires forced-air 
cooling. A minimum of 6 cfm should be directed in- 
to the space between the inner and outer filament 
contacting surfaces. 


A major factor effecting long life of water-cooled 
tubes is the condition of the cooling water. If the 
cooling water is ionized, deposits of copper oxide 
will form on the internal parts of the water jacket 
and can cause localized heating of the anode and- 
eventual failure of the tube. 


A simple method of determining the condition of the 
water is to measure the resistance across a known 
yolume. The resistance of the water should be main- 
tained above 50 KQ/cm3, and preferably above 
250 KQ/cm3. A relative water resistance check can 
be made continuously by measuring the leakage 
current which will bypass a short section of insul- 
ating hose column if metal nipples or fittings: are 
used as electrodes. 


Both air and water flow must be supplied before or 
simultaneously with the application of electrode 
voltages, including the filament, and may be removed 
simultaneously with them. Where long life and con- 
sistent performance are factors, cooling in excess 
of minimum requirements is normally beneficial. 


ELECTRICAL 


FILAMENT OPERATION - The filament voltage, as 
measured at the filament terminals, should be 7.5 
volts, with maximum allowable variations due to line 
flucuations of from 7.12 to 7.87 volts. 


INTERLOCKS-An interlock device should be pro- 
vided to insure that cooling air flow is established 
before application of electrical power, including the 
heater. The circuit should be so arranged that rf 
drive cannot be applied in the absence of normal 
plate voltage. 


INPUT CIRCUIT -When operated as a_grounded- 
grid rf amplifier, the use of a matching network in 
the cathode circuit is recommended. For best re- 
sults with a single-ended amplifier, and depending 
on the application, it is suggested the cathode 


tuned circuit operate with a ‘‘Q”’ of 5 or more. 


RADIO FREQUENCY RADIATION-Avoid exposure 
to strong rf fields even at relatively low frequency. 
Absorption of rf energy by human tissue is dependent 
on frequency. Under 30 MHz, most of the energy will 
pass completely through the human body with little 
attenuation or heating effect. Public health agencies 
are concerned with the hazard, however, even at 
these frequencies, and it is worth noting that some 
commercial dielectric heating units actually operate 
at frequencies as low as the 13 and 27 MHz bands. 


Many EJMAC power tubes, such as these, are spec- 
ifically designer to generate or amplify radio fre- 
quency powerl There may be a relatively strong rf 
field in the general proximity of the power tube and 
its associated circuitry- -the more power involved . 
the stronger the rf field. Proper enclosure design 
and efficient coupling of rf energy to the load will 
minimize the rf field in the vicinity of the power 
amplifier unit itself. 


FAULT PROTECTION - In addition to normal 
cooling airflow interlock and plate over-current 
interlock it is good practice to protect the tube 
from internal damage which could result from 
occasional plate arcing at high plate voltage. 

In all cases some protective resistance, at 
least 10 ohms, should be used in series with the 
tube anode to absorb power supply stored energy 
in case a plate arc should occur. 


HIGH VOLTAGE - Normal operating voltages 
used with these tubes are deadly, and the equip- 
ment must be designed properly and operating pre- 
cautions must be followed. Design all equipment 
so that no one can come in contact with. high 
voltages. All equipment must include safety en- 
closures for high-voltage circuits and terminals, 
with interlock switches to open primary circuits 
of the power supply and to discharge high-voltage 
condensers whenever access doors are opened. 
Interlock switches must not be bypassed or 
‘‘cheated’’ to allow operation with access doors 
open. Always remember that HIGH VOLTAGE 
CAN KILL. 


INTERELECTRODE CA'PAGITANCE - The 
actual internal interelectrode capacitance of a 
tube is influenced by many variables in most 
applications, such as stray capacitance to the 
chassis, capacitance added by the socket used, 
stray capacitance between tube terminals, and 


3CW5000A7/F7 Sate 


wiring effects. To control the actual capacitance 
values within the tube, as the key component 
involved, the industry and the Military Services 
use a standard test procedure as described in 
Electronic Industries Association Standard 
RS-191. This requires the use of specially con- 
structed test fixtures which effectively shield all 
external tube leads from each other and elimin- 
ates any capacitance reading to ‘‘ground’’. The 
test is performed on a cold tube. Other factors 
being equal, controlling internal tube capacitance 
in this way normally assures good interchange- 
ability of tubes over a period of time, even when 
the tube may be made by different manufacturers. 
The capacitance values shown in the manufac- 


turer’s technical data, or test specifications, 
normally are taken in accordance with Standard 
RS-191. 


The equipment designer is therefore cautioned 
to make allowance for the actual capacitance 
values which will exist in any normal application. 
Measurements should be taken with the socket 
and mounting which represent approximate final 
layout if capacitance values are highly significant 
in the design. 


SPECIAL APPLICATION - If it is desired to 
operate this tube under conditions widely dif- 
ferent from those listed here, write to Power Grid 
Tube Division, EIMAC Division of Varian, 301 
Industrial Way, San Carlos, California 94070, for 
information and recommendations. 
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IMPERIAL 41-FS, 14 
1/2 TUBING 


DIMENSIONAL DATA 
INCHES MILLIMETERS 
max. [REF || win, | max. | REF_| | 


3.259 82.42 | 8268 | 
PASH ITO || asieehs: 


1.141 


| REF | 
p= 1 
ere] 
3.625 aul iced) 02,08 meneame 
/eRae 
Bi! 


0.615 | 0.635 IS.62ni 016. [Se ie= 
1.490 | 1.510 37.854) 58:05) marae 
3.010 | 75.95 | 76.45 | -- | 


20.62 | 23.83 | -- | 
34.93 | 41.28 


SmI DRES 2] 
G) | M[ 40004500 [ --_|foreo[tiaso | =~ | 


3.250 | 3.750 82.55 |. 95.25 | == | 
7.500 | 8.125 190.50 | 206.38] -- | 


NOTE. REF DIMS ARE FOR INFO 
ONLY AND NOT REQ. FOR 
INSPECTION PURPOSES. 
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Sint, 3CW5000A7/F7 


FOR 5 TUBING 


IMPERIAL 4I-FS Fe 


es 


Pwin, | MAX. [REF 

VA 3.245 | 3255 | -- |[ 2.42 [ezea| --_| 
a | 1109 | 1.41 | -- || 28.17 | 28.98] -- | 
ie} ie- tp3.ees [cea || soit | Scam ee 
[0 [6376 | 6625 | -- [16193 [eaze| -- | 
e [o.e59|0.e90| -- || 21.02] 22.61 | -- 
rr [7.000 | 7.500 | _-- |[17re0 ]190.50 | --_| 
rs [ose |osse | -- || 20.62 | 23.63 | -- | 
Pa [137s | 1625 | --|[3493 | 4126 | --_| 
rs fossa | oaz2|_--|[- se [iove | --_| 
12d SS) CRP ee | OR 
ri se [3076 | -- || s208;saas] -- | 
ru [4000] 4500 | -- || 101.60 | 114.30 | --_| 
Pw [3.250] 3750 | -- | 
re [7.500 | 6.125 | -- || 190.50] 20638] -- | 
rR [7000 | 7.500 | _-- || 177.60 | 190.50 | --_| 
rs [937 [e437 | -- |] 20160] 21430 | -- | 
9.437 | -- |[ 22699 [23070] -- 
ER ec See ee eed 
ros [o200 | --|[ 493 | 508 | --] 


DIMENSIONAL DATA 
INCHES 


MILLIMETERS 


NOTE: REF. DIMS ARE FOR INFO 


ONLY AND NOT REQ. FOR 
INSPECTION PURPOSES. 
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HIGH-MU 
WATER-COOLED 


POWER TRIODES 


The EIMAC 3CW5000H7 is a ceramic/metal, water- 
cooled, high-mu triode for use as an amplifier, oscil- a 
lator, or modulator, or in voltage regulator applications. 
The maximum rated anode dissipation is 5000 watts. 


22 


The anode water jacket includes a mounting 
flange, and no socket is _ required since the grid 
terminates in another flange and the filament connec- 
tion is made through flexible leads on the base. 


Operation with zero grid bias in many applications 
offers circuit simplicity by eliminating the bias supply. 
Grounded-grid operation is attractive since a power 
gain of over 20 times can be obtained. 


GENERAL CHARACTERISTICS! 


@® ELECTRICAL 
Filament: Thoriated-tungsten 
OS WARES a. sep Ge. Bias ood Na SN OAS Morte by Pe ne Ree Aegon ie WP ARE Germ AR RO POR Cah RAAT: 
ECON Oa) SOC Vie lors a Le ySns Foon SER EAA Er a bed 0 eee eee 50.5 A 
Pmpitiscation, Hactor (AVefage) inn eee aie 8s nn cs eis 88 ntti ee ue 160 
Direct Interelectrode Capacitances (grounded filament) 2 
ar ee ee eet ea eerie Smee ee hots l she eFebs ce o's, Sone sie, secs ot 38.0 pF 
ERE 4 yen ele ep RAS BOT 1, Ve eg ae ind er ee ery Pe Ney ara 0.6 pF 
er RE ETE D. yee MAG anh ere || Paley Fw hak oy > Sanne gy alaveter ate :<Mats SUS eutNee 24.0 pF 
Direct Interelectrode Capacitances (grounded grid) 2 
eM ee EEN as MEME MAIN, heroic sec elie ce) Usese Ws oh ee cukstingar ees 38.0 pF 
CATT LAMM Te TI tee eae a Se, sete als ok shisot muon ge nt ea mi Gepewend wwevindy Lesemete 24.0 pF 
Ss ao Pct te ah se tas scien ages nha, a? «sys pe ob sieve, Sak a vel we emeneal ey acs 0.6 pF 


1. Characteristics and operating values are based on performance tests. These figures may change without notice as 
the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using this 
information for final equipment design. 


2. Capacitance values are for a cold tube as measured in a special shielded fixture, in accordance with Electronic In- 
dustries Association Standard RS-191. 
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Frequency of Maximum Rating: (See application note on High Frequency Operation) . 30 MHz 


MECHANICAL 
Gverall Dimensions: 
Dengiielucliicesn lamented S ae: cstemer selene laces eens 18.62 in; 47.29 cm 
Diameter (Anode Mounting Flange).............. Laine: uae 5.42 in; 13.77 cm 
Operate HOS tig tamer te ©. ty arlene, aot Le as Sp oe. ha (NWCA eM Vertical, base up or down 
NetwelghttApprox mateh is New em verses hs 0 Wile ot ane mL eee 7.9 1b; 3-4 ke 
CoG lin Sig isc oe etreeton sir. eed meee gh A UN We gt eee Water and Forced Air 
Basecu) epee car, sbelePe valle Sle fave veligh dha, Sats aye hols Sete eee nea Tee Special with Flying Leads 
Maximum Operating Temperature: 
Envelope-and: Ceramic/Metal Sealsite : 33) 20 nner eee ce ee 23026 
Filamentsleady Tube Bases] unctions) =u .sccptasvn teens tne eee ne 1506 
a 
RADIO FREQUENCY LINEAR AMPLIFIER TYPICAL OPERATION (Frequencies to 30 MHz) 
CATHODE DRIVEN Class ABz, Peak Envelope or Modulation 
Class AB2 Crest Conditions 
Plate Voltage, \ anceps ae 4800 4800 4900 Vdc 
ABSOLUTE MAXIMUM RATINGS: 
he Soh & Zero-Signal Plate Current]. . . 0.35 0.35 0.36 Adc 
2 5000 Single-Tone Plate Current... . 1.68 2.00 2.25 Adc 
DG\PLATE VOLTAGE) hn aue VOLTS SinglecTane Grid Curcear2ia. O4GN O Go ne emne 
DC.PLATE CURREN Fianuit Sr ae ae 2.5 AMPERES Deng. boner ea anes 293 410 535 W 
PLATE DISSIPATIONS si arncete a 5000 WATTS Plate Dissipation ........ 2275 27752775 W 
GRID OISSIPA TION GS 2m ccna eneniael a) 225 WATTS Single-Tone Plate Output Power 6000 7266 8250 W 
1. Bias voltage may be required. betel Bead Impadanese 1720) igralse8 
2. Approximate value. riving Impedance ....... 50.0 46.3 49.2 


canmnccreeer ere ESS SS SSS SSS SSS 


RADIO FREQUENCY LINEAR AMPLIFIER TYPICAL OPERATION (Frequencies to 30 MHz) 
GRID DRIVEN Class AB, Grid Driven, Carrier Conditions 
Class AB 9 
PlateVoltaged Wun. Fat cater ote 4000 4900 Vdc 
Zero-Signal Plate Currentl. 2.2... 0.25 0.36 Adc 
ABSOLUTE MAXIMUM RATINGS: 
DC Plate: Current ta wiaeaneatuiele vas 0.74 1.23 Adc 
DCrGrid Garrett Ml ro ave ate meted ake 0.13 0.17 Adc 
DCIPLATE VORTAGE: atte lee 5000 VOLTS Peak rf Grid Voltage 2 i) ch Oe aa 85.0 125 v 
DCA PEATE; CURREN Tien tere nertenn ers 2.5 AMPERES Driving Powers 2... aie ee 11.5 21.2 W 
RLATECDISSIPATION? <i) oes samt en. 5000 WATTS Plate: Dissipation +40. ai ee 1830 3840 W 
GRID( DISSIPATION =e 2 seen na ate. 225 WATTS Carrier Plate Output Power... .... 11302200 W 
lee Bias Woltageniay beureauived! Resonant Load Impedance ........ 1750 1100 Q 
Peak'rf Plate Voltage 42, 1. 2 2a. 4% 2000 2200 vy 


2. Approximate value. 


ener SS SSS Ss pos SSS sss? 


RADIO FREQUENCY POWER AMPLIFIER TYPICAL OPERATION (Frequencies to 30 MHz) 
Class C Telegraphy or FM, Cathode Driven 
(Key-Down Conditions) 


Plate Voltage i mark: 5 ack ewed ee cit gle 4900 Vdc 
Grid. Voltage, (etwas, sanctiinne dots ante -50 Vdc 
ABSOLUTE MAXIMUM RATINGS: Plate Current "SUS a eee rei shee MCT per ee y eu 2.16 Adc 
GridiCurrentils sare rae kee 0.61 Adc 
Peak rf Cathode Voltage! ........... 300 v 
DOUPLATE VOLTAGES eee et oe 5000 VOLTS Calculated Driving Power! .......... 691 W 
DC PLATE CURRENT ........... 2.5 AMPERES Plate, DISS tpat ON an tay mye eanee $2 oa 
Useful OursutsPowers.<) .nseeel came 7500 W 


PLATE“DISSIPATIONG 3. 35 ene ue 5000 WATTS d 
1. Approximate value. 
GRID DISSIPATION? 2ca = cn oy ee 225 WATTS 2. Output circuit and filter loss of 10% assumed. 
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AUDIO FREQUENCY POWER AMPLIFIER OR TYPICAL OPERATION (Two Tubes) 

MODULATOR 

Class AB2, Grid Driven (Sinusoidal Wave) iAbekccy Wholhtlele® 2° Soe Ganson eb ule ae 4000 4900 Vdc 
Zero-Signal Plate Current "3.0... 0.50 0.72 Adc 

ABSOLUTE MAXIMUM RATINGS (per tube) Max. Signa! Plate Current ...... 3,58 AY/2 NAG 
Max. Signal Grid Current!....... 0.58 1.10 Adc 

Heer leATEe VOLTAGEWRs ts ace ere ane 5000 VOLTS Peak’ af-Grid \Voltage2Z 2 wc a Aan 23 190 250 v 

DPRUATE CURRENT “cc csd wr as 2.5 AMPERES Devin Power sus eeepc 115 276 W 

PEAMESOISSIPATIONIM® eens ciel n se 5000 WATTS Max. Signal Plate Dissipation .... 3820 6618 W 

aR SS MEA THON We cul rtiemtch iss usta ca 225 WATTS Plate: Output Powenwerc-s scans enone 10.5 16.4 kW 
Load Resistance (plate to plate)... 2720 2352 2 


1. Approximate value. 
2. Per tube. 3. Bias voltage may be required. 


rrr 


VOLTAGE REGULATOR SERVICE 


ABSOLUTE MAXIMUM RATINGS 


EEA VONAGE  — ——— a ian i 0) Tenet ake aenuemcte 816 0) 8 V6 A RA oa te Bae Se nee othe 10,000 Vdc 
DC MATEIGWRREN I © 9 | es) ale) 0 9, eo wl ciuslie: © a6 etre ete 6 ei es 6 6 a 6 0 6 0 6 06 Pantene 4501 AAG 
Pa SEO EPeAMETCURRENT, © 9 <6 « «© «© i+ «0 «6 © «8 60s 0 © 5 pl ao a) cat A) dun ey 6 a Baer 10.0 a 
EEATE DISSIPATION (See note)... 2 2 6 0 6 se 8s eA OL On 40 ALB Gn teat eecingd cele ponrette tel te te 5,000 W 
PSMA SSIE ATION) (See: MOTE) 0s Ne site! wis feria! « © eos 1% 6 ee \eliella) (oye es le ieeiie 225 W 


NOTE: The equipment designer or user must assure that rated dissipation values are not exceeded. !n con- 
tinuous operation (Class A) element dissipation is simply the product of voltage and current at the 
operating conditions. In pulsed operation the element dissipation is basically the product of voltage, 
current, and duty factor, though pulse shape and circuit conditions may effect actual dissipation 
values. 


NOTE: TYPICAL OPERATION data are obtained by measurement or calculation from published characteristic curves. 
Adjustment of the rf grid voltage to obtain the specified plate current at the specified bias and plate volt- 
age is assumed. If this procedure is followed, there will be little variation in output power when the tube 
is changed, even though there may be some variation in grid current. The grid current which results when the 


desired plate current is obtained is incidental and varies from tube to tube. This current variation Causes no 
difficulty so long as the circuit maintains the correct voltage in the presence of the variations in current. If 
grid bias is obtained principally by means of a grid resistor, the resistor must be adjustable to obtain the 
required bias voltage when the correct rf grid voltage is applied. 


RANGE VALUES FOR EQUIPMENT DESIGN 


Min Max 

EEO NETO (On) GVO LSE ete a eA BRS, ic teat ve ote o. et nuaye ah Beker mee fe AS 0) 55. 0mees 
Interelectrode Capacitances! (grounded filament connection) 

Sia Tae eC i, ee, cork SRO ON 8. sey aan's Malka Vase) Scot predate te 30.0 45.0 pF 

TT ees Be ee PN er eats fai gah wtie> 0 RE Bs NULLA Ic wets tolbotn att ee fe --- 1.0 pF 

OBR Acoppe Rus dopey se sie aaa etna cnt nA Ae 9 Bao 2 area aa Rome RCRC ROL 20.0 28:0 pF 
Interelectrode Capacitances! (grounded grid connection) 

ea Pe te PONS ee Er er BG aie al Gide ede ta, oo nl 8, 5) aie nal 30.0 45.0 pF 

Coote Ue RS OS Pe ees a: nee nt hy on ee RE te Soeckiats rae 20.0 28.0 pF 

Pe heer ste yas elas case Sigh spect age ria ee ese ie san ealoe sl sees eos peanians --- L070 
Zero Bias Plate Current (Ey = 5000 volts) ........--22 eee erences Unser keys” | 
Cut-off Bias (Ep = 5000 volts, I, = 1.0 mAdc) ........-- 20s e eee eees we 1) 45.0 5y 


1. Capacitance values are for a cold tube as measured in a shielded fixture. 
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APPLICATION 


MECHANICAL 


MOUNTING - The 3CW5000H7 must be mounted 
vertically, base down or up at the convenience of 
the circuit designer. 


COOLING = With an anode dissipation of 5000 watts 
and with an incoming water temperature of 50°C 
maximum, 7.7 gpm of cooling water must be sup- 
plied to the anode cooling jacket. Outlet water 
temperature from the cooling jacket should never 
exceed 70°C, and water pressure on the jacket 
should not exceed 60 psi. The pressure drop across 
the anode cooling jacket itself, with a water flow 
of 7.7 gpm, will be approximately 6 psi. The grid- 
terminal contact surface and adjacent ceramic must 
be cooled by forced air, with quantity, velocity, and 
direction adjusted to limit the maximum seal temp- 


erature to less than 250°C. 
The filament leads of the 3CW5000H7 are at- 


tached to the tube with soft solder and care must 
therefore be taken to supply sufficient forced-air 
cooling to this area of the tube to maintain temp- 
eratures below 150°C to avoid melting or loosening 
of these leads. 

Additional air should be directed around the 
envelope and grid-flange area to assure adequate 
cooling of these seal areas and the envelope. 

A major factor effecting long life of water- 
cooled tubes is the condition of the cooling water. 
If the cooling water is ionized, deposits of copper 
oxide will form on the internal parts of the water 
jacket and can cause localized heating of the 
anode and eventual failure of the tube. 

A simple method of determining the condition 
of the water is to measure the resistance across 
a known volume. The resistance of the water 
should be maintained above 50 KQ/cm3, and pre- 
ferably above 250 KQ/cm3. A relative water re- 
sistance check can be made continuously by 
measuring the leakage current which will bypass 
a Short section of insulating hose column if metal 
nipples or fittings are used as electrodes. 


Both air and water flow must be supplied be- 
for or Simultaneously with the application of 
electrode voltages, including the filament, and may 
be removed simultaneously with them. Where 
long life and consistent performance are factors, 
cooling in excess of minimum requirements is 
normally beneficial. 


ELECTRICAL 


FILAMENT OPERATION - The filament voltage, 
as measured at the filament terminals, should be 
7.5 volts, with maximum allowable variations due 
to line fluctuations of from 7.12 to 7.87 volts. 


INTERLOCKS - An interlock device should be 
provided to insure fhat cooling air flow is estab- 
lished before application of electrical power, in- 
cluding the heater. The circuit should be so 
arranged that rf drive cannot be applied in the 
absence of normal plate voltage. 


INPUT CIRCUIT - When operated as a grounded- 
grid rf amplifier, the use of a matching network in 
the cathode circuit is recommended. For best re- 
sults with a single-ended amplifier, and depending 
on the application, it is suggested the cathode 
tuned circuit operate with a ‘‘Q”’ of 5 or more. 


RADIO FREQUENCY RADIATION - Avoid exposure 
to strong rf fields even at relatively low frequency. 
Absorption of rf energy by human tissue is depen- 
dent on frequency. Under 30 MHz, most of the 
energy will pass completely through the human 
body with little attentuation or heating effect. Pub- 
lic health agencies are concerned with the hazard, 
however, even at these frequencies, andit is worth 

noting that some commercial dielectric heating 
units actually operate at frequencies as low as 
the 13 and 27 MHz bands. 


Many EIMAC power tubes, such as this, are 
specifically designed to generate or amplify radio 
frequency power. There may be a relatively strong 
rf field in the general proximity of the power tube 
and its associated circuitry--the more power in- 
volved, the stronger the rf field. Proper enclosure 
design and efficient coupling of rf energy to the 
load will minimize the rf field in the vicinity of 
the power amplifier unit itself. 


HIGH FREQUENCY OPERATION = The 3CW5000H7 

is usuable to 110 MHz, with a plate voltage reduc- 
tion to 4000 volts, if the rf connections to the fila- 

ment contacts are properly made directly at the 

base of the tube. 


FAULT PROTECTION = In addition to normal cool- 
ing airflow interlock and plate over-current inter- 
lock it is good practice to protect the tube from 
internal damage which could result from occasional 
plate arcing at high plate voltage. 

In all cases some protective resistance, at 
least 10 ohms, should be used in series with the 
tube anode to absorb power supply stored energy 
in case a plate arc should occur. 


HIGH VOLTAGE - Normal operating voltages used 
with these tubes are deadly, and the equipment 
must be designed properly and operating precau- 
tions must be followed. Design all equipment 
so that no one can come in contact with high 
voltages. All equipment must include safety en- 
closures for high-voltage circuits and terminals, 
with interlock switches to open primary circuits 
of the power supply and to discharge high-voltage 
condensers whenever access doors are opened, 
Interlock switches must not be bypassed or 
‘‘cheated’’ to allow operation with access doors 
open. Always remember that HIGH VOLTAGE 
CAN KILL. 
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INTERELECTRODE CAPACITANCE = The actual 
internal interelectrode capacitance of a tube is 
influenced by many variables in most applications, 
such as stray capacitance to the chassis, capac- 
itance added by the socket used, stray capacitance 
between tube terminals, and wiring effects. To 
control the actual capacitance values within the 
tube, as the key component involved, the industry 
and the Military Services use a standard test pro- 
cedure as described in Electronic Industries 
Association Standard RS-191. This requires the 
use of specially constructed test fixtures which 
effectively shield all external tube leads from each 
other and eliminates any capacitance reading to 
‘ssround’’, The test is performed on a cold tube 
Other factors being equal, controlling internal 
tube capacitance in this way normally assures good 
interchangeability of tubes over a period of time, 
even when the tube may be made by different man- 
ufacturers. 

The capacitance values shown in the manufac- 
turer’s technical data, or test specifications, 
normally are taken in accordance with Standard 
RS-191. 

The equipment designer is therefore cautioned 
to make allowance for the actual capacitance 
values which will exist in any normal application. 
Measurements should be taken with the socket 
and mounting which represent approximate final 
layout if capacitance values are highly significant 
in the design. 


SPECIAL APPLICATION - If it is desired to 
operate this tube under conditions widely dif- 
ferent from those listed here, write to Power Grid 
Tube Division, EIMAC Division of Varian, 301 
Industrial Way, San Carlos, California 94070, for 
information and recommendations. 
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3CW40,000H3 


MEDIUM—MU 


WATER-COOLED 
POWER TRIODE 


The EIMAC 3CW40,000H3 is a water-cooled, ceramic/metal power 
triode designed primarily for use in industrial radio-frequency heating 
Services. Its water-cooled anode is conservatively rated at 40 kilowatts 
of plate dissipation with low waterflow and pressure drop. 


Input of 100 kilowatts is permissible up to 90 megahertz. Plentiful 
reserve emission is available from its 1500 watt filament. The grid 
structure is rated at 750 watts, making this tube an excellent choice for 
severe applications. 


GENERAL CHARACTERISTICS 
ELECTRICAL 


Filament: Thoriated Tungsten 


Voltage Boyt te ag #8 ae, Oey A ANE I eR AARP RD Or ae ee LOO O:54¥ 
yy Metre iimeoi el URVOMS tak each te tee Oras a 1 ie 160 A 

Direct Interectrode Capacitance (grounded cathode)° 

PLES SOR ACA TA Gens Pa oe a 70.0 pF 

CSE oO CUE OE, A MI stele oe SR 2.08 pF 

Cep ae oMtoMcicshe tie wisi co crelis Jie avcltiel/ eViterk Mey sfvepis: “Sti; aeiacete fel 43.0 pF 
Frequency of Maximum Rating: 

ere re reer, tree ee ee NEE REG SU kes EY Oy 90 MHz 


1. Characteristics and operating values are based upon performance tests. These fig- 
ures may change without notice as the result of additional data or product refinement. 
EIMAC Division of Varian should be consulted before using this information for final 
equipment design. 


2. Capacitance values are for a cold tube as measured in a special shielded fixture in 
accordance with Electronic Industries Association Standard RS-191. 


MECHANICAL 
Overall Dimensions: 
Denitminenidingepase NeadSiws... kaom atest ee eae, at 21.22 In; 53.9 cm 
Diameteracnoce mounting flange) a seam iseris hey < heute ahcrs) «icv eders 6.75 In; 17.L cm 
AEA E TONS ol SG a eg Ii BE 0) ALS Oa oe oe Sr . 141b; 6.4 kg 
piel Aner OC ON Mente. 5.0. CMe fpr en Coa Win, LON at PA ln ee lhe iy Vertical 
Maximum Operating Temperature: 
a fergie Metalineals ty ENVelo peas ies. Ok en. ieiaas ss oti duy © See led adh 250°C 


(Effective 5-1-76) © 1967, 1976 by Varian 
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hint. 3CW40,000H3 


Base... .......+...+.. .. Special, with grid contact flange & filament flying leads 


Cooling wy. sR Ges =~  Wateror equivalent liquid & forcedrair 


RADIO FREQUENCY INDUSTRIAL OSCILLATOR ; 
TYPICAL OPERATION 


7.0 10.0 kVde 

Class C (Filtered dc power suppl Plate: Voltages. « te) «ene on os 
4 eae Plate Curren tame | crneie Mattar einem Vall as tan 
ABSOLUTE MAXIMUM RATINGS: Grid vole ie. at Laon ee Soca e -700 ee He 
Grid Current“. ...: .; So ae 0.53 . 

PLATEIVOLTAGE of, butue ie Peveren 3 12.0 KILOVOLTS Peak osm anid vel ts Ss ae ae re Rate 
PEATEOGURRENT? \c-. 2 te alo 2 ete 9.0 AMPERES Driving Powers . . «<5 se «ses = Bs ay 
GalOg/ OULA Ghar tt 2 te: ire aunts - 1,2 KILOVOLTS Pe aie pik Oats NS hina 
GRID CURREN Tae i tae fc al ibe: 1.2 AMPERES Plate Dissipation 5 dee ee ee 70. kW 
PLATE INPUT POWER. ........ 100 KILOWATTS Plate: Output Powers” 1) ages iaiaee: : 


OREM pe he | akin, 40 KILOWATTS Approx. Load Impedance... +. . 408 526 & 


1 Loaded conditions. 
2 Approximate value. 


a  — 


NOTE: TYPICAL OPERATION data are obtained by measurement or calculation from published characteristic curves. 
Adjustment of the rf grid voltage to obtain the specified plate current at the specified bias and plate volt- 
age is assumed. If this procedure is followed, there will be little variation in output power when the tube 
is changed, even though there may be some variation in grid current. The grid current which results when the 


desired plate current is obtained is incidental and varies from tube to tube. This current variation Causes no 
difficulty so long as the circuit maintains the correct voltage in the presence of the variations in current. If 
grid bias is obtained principally by means of a grid resistor, the resistor must be adjustable to obtain the 
required bias voltage when the correct rf grid voltage is applied. 


RANGE VALUES FOR EQUIPMENT DESIGN Min. Max. 


Filament: Current at 10.0 volts. . ee eee ae ee eS ey AR Nay 168 A 


Interelectrode Capacitances ' (grounded cathode connection) 
CU are a at ee een ee el ARIA noe. Lian iieyiy SAM) fae 
Coutula: sams 


Cop hiy: Se eae ol a 2 A page 2 a? SAL) 48.0 pF 


1. Capacitance values are for a cold tube as measured in a shielded fixture. 


3CW40,000H3 Snr. 


APPLICATION 


ELECTRICAL 


FILAMENT -- The rated filament voltage for 
the 3CW40,000H3 is 10.0 volts. Filament 
voltage, as measured at the tube, should be 
maintained at this value for consistent per- 
formance and good tube life. In no case 
should it be allowed to vary from 10.0 volts 
by more than plus or minus five percent. 


CONTROL GRID OPERATION -- The grid 
current rating is 1.2 ampere dc. This value 
should not be exceeded for more than very 
short periods such as during tuning and 
Over-current protection in the grid circuit 
should be provided. Ordinarily it will not be 
necessary to operate with more than 0.3 or 
0.6 amp grid current to obtain reasonable 
efficiency. In industrial heating service 
with varying loads, grid current should be 
monitored continuously with a dc current 
meter. The maximum grid dissipation rating 
is 750 watts. 


PLATE OPERATION -- Maximum plate volt- 
age rating of 12,000 volts and maximum plate 
current of 9.0 amps should not be applied 
simultaneously as rated plate dissipation 
may be exceeded. The 100 kilowatts input 
rating applies for Class-C amplifier or 


oscillator service with no modulation. 
Plate over-current protection should be 


provided to remove plate voltage quickly in 
the event of an over-load or an arc-over at 
the load. In addition current limiting power 
supply resistors should be used. These pre- 
cautions are especially important in indus - 
trial service with its wide variations in 
loading. 

Spark gaps from plate to ground should 
be used to prevent transient voltages from 
flashing across the tube envelope during any 
fault conditions. 


HIGH FREQUENCY OPERATION -- The 
3CW40,000H3 is usable ito 120 HMz. At this 
frequency, plate voltage must be reduced to 
7000 volts in Class-C service. 


MECHANICAL 


MOUNTING -- The 3CW40,000H3 must be 
mounted vertically, either base up or down. 


COOLING -- The anode of the 3CW40,000H3 
is cooled by circulating water through the 
integral anode-water jacket. The table below 
lists minimum water-flow rates at various 
plate dissipation levels. The table is based 
on a water temperature rise of 15°C. 


MINIMUM ea Ee CORNGiae pie FLOW ee ea 


esate: Water Flow Pressure Drop 
(kW) (gpm) (pst) 


20 
30 16 21 
40 il 24 
50 


Since power dissipated by the filament 
represents 1500 watts and grid dissipation 
can reach 750 watts, 2250 watts has been 
added to anode dissipation in preparing this 
tabulation. 


When the tube is mounted with the anode 
up, the outer cooler pipe should be used as 
the water inlet. When the tube is mounted 
anode down, the center cooler pipe should be 


used as the water inlet. _ 
A major factor effecting long life of 


water-cooled tubes is the condition of the 
cooling water. If the cooling water is ion- 
ized, deposits of copper oxide will form on 
the internal parts of the water jacket and can 
cause localized heating of the anode and 
eventual failure of the tube. 


A simple method of determining the 


condition of the water is to measure the 
resistance across a known volume. The 


resistance of the water should be maintained 
above 50 KQ/cm®%, and preferably above 
250 KQ /cm?. A relative water resistance 
check can be made continuously by measuring 
the leakage current which will bypass a short 
section of insulating hose column if metal 
nipples or fittings are used as electrodes. 


Forced-air cooling of the base is also 
required, with 50 to 100 cfm of air at 50°C 
maximum directed up into and around the base 
of the tube to cool the grid and filament con- 
tact areas. 

Both anode and base cooling should be 
applied before or simultaneously with elec- 
trode voltages, including the filament, and 
should normally be maintained for a short 
period of time after all voltages are removed 
to allow for tube cooldown. 


STANDBY OPERATION - Coolant must be 
circulated through the anode water jacket 
whenever filament power is applied even 
though no other voltages are present. Sixty 
to eighty percent of the filament power 
appears as heat in the anode. In the absence 
of coolant flow, temperatures will rise to 
levels which are detrimental to long life. If 
the coolant lines are obstructed the coolant 
jacket may rupture from the generated steam 
pressure. 


HIGH VOLTAGE - Normal operating voltages 
used with this tube are deadly, and the equip- 
ment must be designed properly and operating 
precautions must be followed. Design all 
equipment so that no one can come in contact 
with high voltages. All equipment must in- 
clude safety enclosures for high-voltage 
circuits and terminals, with interlock 
Switches to open primary circuits of the power 
supply and to discharge high-voltage conden- 
sers whenever access doors are opened. 
Interlock switches must no be bypassed or 
‘‘cheated’’ to allow operation with access 


3CW40,000H3 Snr. 


doors open. Always remember that HIGH 
VOLTAGE CAN KILL. 


RADIO FREQUENCY RADIATION - Avoid 
exposure to strong rf fields even at relatively 
low frequency. Absorption of rf energy by 
human tissue 1s dependent on frequency. 
Under 30 MHz, most of the energy will pass 
completely through the human body with little 
attentuation or heating effect. Public health 
agencies are concerned with the hazard, how- 
ever, even at these frequencies, and it is 
worth noting that some commercial dielectric 
heating units actually operate at frequencies 
as low as the 13 and 27 MHz bands. 


There may be a relatively strong rf field 
in the general proximity of the power tube 
and its associated circuitry---the more power 
involved, the stronger the rf field. Proper 
enclosure design and efficient coupling of rf 
energy to the load will minimize the rf 
field in the vicinity of the power amplifier 
unit itself. 


FAULT PROTECTION - In addition to normal 
plate over-current interlock, and coolant 


flow interlock, it is good practice to protect 
the tube from internal damage which could 
result from occasional plate arcing at high 
anode voltage. 

In all cases some protective resistance, 
5 ohms to 25 ohms, should be used in series 
with each tube anode to absorb power supply 
stored energy in case a plate arc should 
occur. If power supply stored energy exceeds 
750 watt seconds, we strongly recommend use 
of some form of electronic crowbar which will 
discharge power supply capacitors in a few 
microseconds following indication of start of 
a plate arc. 


SPECIAL APPLICATION - Where it is de- 
sired to operate this tube under conditions 
widely different from those listed here, write 
to Power Grid Tube Division, EIMAC Division 
of Varian, 301 Industrial Way, San Carlos, 
California 94070 for information and recom- 
mendations. 


3CW40,000H3 


LS8€# FAYNI (AX) INVLIOA 31V1d 


009- 


00v- 


002- 


002 


00¥ 


008 
SIu3IdWV — LNIYYND GiW9I —-—-—— SJY¥IdWV — LNIYYNI IL1V1d 


Ol = $3 JOOHLVI GIONNOYD 


SIILSIYILIVYVHI LNIYYNI LNVISNOD IWIldAL 


(A) JDVLIOA Glu9 


G NUT, 
-8 OR EQUIV.) 


(SEE NOTE 2) 


@)see NOTE 2) 


5/8 INCH SHORT FLARED TUBE COUPLIN 


Y8-\4 UNF-2B THD.(MS 39166 


3CW40,000H3 


WATER LINES -5/8 INCH 


COPPER TUBING 
(SEE NOTE 3) 
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DIMENSIONAL DATA 


iene 


MOUNTING LUGS 
(SEE NOTE 2) 
SEE NOTES 2&3) 


hs 
ieee FLANGE 


FILAMENT LEADS 


MADE IN USA 


L 3CW. aed 


Feta 


ale. 


REF DIMS. ARE FOR INFO. ONLY 
AND ARE NOT REQD FOR 


INSPECTION PURPOSES. 
3 MTG. HOLES IN MTG.LU 


& !2 IN THE GRID FLANGE. 
3__ GRID FLANGE, WATER FITTINGS 
& FIL.LEADS ORIENTED AS 


SHOWN. 


NOTES: 
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8590 
4CPX250K 


RADIAL BEAM 
TETRODE 


The EIMAC 8590/4CPX250K is a compact forced-air cooled, external 
anode radial beam tetrode, intended for wideband grid-pulsed radio fre- 
quency amplifier and pulse modulator service. 


The 8590/4CPX250K has a maximum anode dissipation of 250 watts 
and is capable of delivering pulse output power in excess of 10 kW with 
10 db gain when cathode driven at 450 MHz. 


The tube is of coaxial construction and especially designed for cavity 
Operation. 


GENERAL CHARACTERISTICS + 


ELECTRICAL 


Cathode: Oxide Coated, Unipotential 
& ON/EIE Mitel LETTOP (S Boca tind se ae ipl so ul tna Aa OUR UCSaV. 
Currentvat OrU 2vol (seer sarreerarieices aoc) ole 5 Roe A 
Amplification Factor (Average): 
MIR SCCET Gicerte ye eat ac estes a eas es ata gh on aii 6 5 


TMA Ses cc teee eset cao Reese terete. siete gos (xcs ont: 4 oc euma daieebe Ve (hl! 5's lake os. caet o's ae 14.0 pF 
Eas Bos rek ee oh tet faire tat seco ad cgi c 20! sta hah og RAP ME Ms HOOs te 0% aio: fe wok ad wie Geihee ay MEPEEaE Sele ph 


MEE Sacer a sre Vacs ceMneee CUKiet GENE e so else ks CUO: SAN teak Canes, 500 MHz 
YETI Cha Ca ONTN REP %4 PORE Eye nog tienes Ae ALES AU ne ee en Se Po 500 MHz 
1. Characteristics and operating values are based upon performance tests. These figures May change without notice as the 


result of additional data or product refinement. EIMAC Division of Varian should be consulted before using this information 
for final equipment design. 


2. In Shielded Fixture. 


MECHANICAL 
Maximum Overall Dimensions: 
eo er eee eye ce eee se ole ohete ph tuatata Ale 6 ale te incgavinacsip sue’ ¢ eta. 3 ini 4iecs 2.81 in; 71.37 mm 
aT time ene ean nce. ee coe Tin sinc toy ot pha 8: bLakadeeh Art uaiecece (sil 8 base) ein 1.64 in; 41.66 mm 
Eee tr Meee ter etc sia ev ule” ois ujrer tutes 72) aay atic acs ors 1s ans! s tele abege, soa. vce. <ieiaite aio, © 40z; 114 gm 
@ Drea SCAGITLO Sle faeces ter ee ga tetstee AE Leathe fos, #1 6 tei iss i eso in UVa Vel vi erah a okey vyntegete sts ioiec anne s Lane Any 
(Effective 5-1-76) © 1970, 1976 by Varian Printed in U.S.A. 
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dant 8590 /4CPX25 0K 


MECHANICAL 


Maximum Operating Temperature: 
Ceramtc/Metaleseal Siva wan le eieks ata csns ess 
ANOdE! COG, etic ve acevee dele! s ehicatome Ghee ae 

COOLING ca asayete sisunnn w ste cts oly ttt anabs rel et us os 

Base 


Socketing: EIMAC collets are available as follows: 


Heater pin CONNECTION esc. eenet es cere cnt ctas «heron - 


Paiode: CONMECTLONM tT ue tsaategsnotsi ae seers < 
Controle ori Giconnecuonl weartucteys:. isc ie yee 
ANOUS CONNCEUON erate so teense ile ts sea ce 
BCTEEN OTIC CONNECUON isc. cctaweun: statist et s/s teks 


e 


250226 
Pre lA 
Forced-Air 
Coaxial 


ee 08 0 6 0 0@ @ © 6 6 © @ &6© 6 & 6 6 © @€ @ 6. 6 6 6 
eeee ee ee © @ © & & &e © ee ee ee ee 
@ ¢7 01 ‘oe 6° 8. 6 6 O80 6 0 (8 (6 16) (66 670) 4.5678 
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EIMAC Part No. 008290 
EIMAC Part No. 008291 
EIMAC Part-No. 008292 
EIMAC Part No. 008294 
EIMAC Part No. 882931 
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RADIO FREQUENCY POWER AMPLIFIER 
OR OSCILLATOR 


Class C Telegraphy or FM Telephony 
(Key-Down Conditions) 


MAXIMUM RATINGS 


TYPICAL OPERATION 


SOMES EPRT TPE GY EL TE BS TS A ST SL IS RAH PAL IS SSE TTS A GSN AT SEAM RELY EL OT TEAL LEEDS NNT TEIN OO 2 I STA EE BEE ETA EE OD YS TS a TR, 


DCAPEATESV OLTIAG EF tanec nos weerar 2500 VOLTS 
DGsSCREENRY OL TAG ER new encnnencnen iene 500 VOLTS 
DGC) GRIDAVOLTAG Een mien seucne nn creme rene -250 VOLTS 
DCI PPATEZCURRENT a memcuerc even rae ae 0.250 AMPERE 
PEATE: DISSIPATIO Nicest. t-ietsn neither 250 WATTS 
SCREER DISSIPATION: 2 creme a aeeeee ct 12 WATTS 
GRIDEDISSI RATION cieitel cranes a cnren 2 WATTS 
PULSE MODULATOR SERVICE 

MAXIMUM RATINGS 

DESPEATESV OETA GE wiesan Mabey eu meats 7000 VOLTS 
DGISCREENIVOLTAG EM yee cece cteae tet 750 VOLTS 
DGAGRIDAVOLTAGESr cies, eae iene -400 VOLTS 
PEAK PEATE, CURRENITgmecrct cite tencn smencme. 6.0 AMPERES 
FUPSEIDURATION  asmemenenen olenchinmae (See Derating Chart) 
DWN EAGTORG cecuvement aah tcae (See Derating Chart) 
PEATE DISSIPATIONisyt citer. amelie) -taieues sir 250 WATTS 
SCREEN IDISSIRATION tenets int cen mcs 12 WATTS 
GRIPLDISSIFATIONiaeuracesnemen ster ilensd ene 2 WATTS 


1. Approximate value . 


Plate) Voltage nen. cmencren 1000 1500 2000 2500 Vdc 
Screen Voltage ....... 250 250 250 250 Vdc 
Grid Oltagemeessnsnen ser -90 -90 -90 -90 Vdc 
Plate; Currentem aeaeeneene 250 250 250 250 mAdc 
Screen Current tasers ee 38°) 21 19 16 mAdc 
Grid Current! wae 31 28) 26 25 (mAde 
Peak rf Grid Voltage! ... 114 112 112 111 v 
Calculated Driving 

Power. igre tate eee ey 2 ES) | ead (y) 
Plate Input Power ..... 250, 375 | 500.625 W 
Plate Output Power 190 280 390 500 W 

1. Approximate value. 

TYPICAL OPERATION 
PlatesVolitagemerarnct-meiet er merite ns Mam m- ian 6000 Vdc 
Screen Voltage: Mica ns emer vn avian cebensae tere ns 750 Vdc 
eTdel WaolhGleEr cach ucce bhowoso done -275 Vdc 
Peak: Drive Voltage. wr auaine de otebacte oe 280 v 
Peak Plate\Gurrentiy a, <0 sea aucr ens enemas v= ere cioy fe 
Peak; Screen, Currant: seienitamiaiere nites 0.4 a 
Peak. Input;POwenge secant eet ete rel v's) s 21.0 kW 
Peak. Outout.Powend. 20 akele <a ietecel spencer ons 17.5 kW 
PeaksOutput Voltage aie aaeien: eerwtd tei 5000 kv 
Pulse Durations ome enema ene ancne 250 us 
DutysEactOritincads tors Views, saci ene rumah aeme nes seeks 0.005 


RF POWER AMPLIFIER 


Class B or C, Grid and Screen Pulsed 


MAXIMUM RATINGS 


RE WOLAAGE gia ese c4/e.s <a oreo = 5500 VOLTS 
PEAK UCroGREEN VOLTAGE... . 6< i», 1000 VOLTS 
Sees IL IAGE co 6 eis sie ea re 8 -250 VOLTS 
BE PUPUATESCURREN Til cis lu Woe isbe ees 6.0 AMPERES 
PISEOURATION! 3 5 acess «se ss {See Derating Chart) 
STAT PN GLORY la.6 id Ga rdsG a phe cee (See Derating Chart) 
BRET ORSOICALTION) cocietstsr 6 ee © 2 fe 48 250 WATTS 
BEEN DISSIPATION su tielen cnet n 4 vate tes 12 WATTS 
BPEEPEET SSNICANTIGOIN ois pai efse <n tae 8 Se 588 2 WATTS 


1. Peak anode current may be considered as average 
during the pulse and should be limited to 6.0 amperes. 
With a pulse length longer than 80 pis, or a duty factor 
higher than 0.0016, peak current should be reduced in 


RANGE VALUES FOR EQUIPMENT DESIGN 


NOTE: TYPICAL OPERATION data are obtained by calculation from published characteristic curves. Adjustment of 
the rf grid voltage to obtain the specified plate current at the specified bias, screen and plate voltages is 
assumed. If this procedure is followed, there will be little variation in output power when the tube is 
changed, even though there may be some variation in grid and screen current. The grid and screen currents 
which result when the desired plate current is obtained are incidental and vary from tube to tube. These 
current variations cause no difficulty so long as the circuit maintains the correct voltage in the presence of 

the variations in current. If grid bias is obtained principally by means of a grid resistor, the resistor must 

be adjustable to obtain the required bias voltage when the correct rf grid voltage is applied. 


8590 /4CPX250K bar 


TYPICAL OPERATION (Frequencies to 500 MHz) 
Class B, Grounded Grid (Measured Values) 


BlateMVOl tage tere ete ees eater eieleasieiere cas 5500 Vdc 
Screen Voltage (PulSed) <#.re a cee) <promer erenren ei 1000 v 
GridiVOltage wee teeeeate ie stint Sean se -200 Vdc 
PoakiGridi Voltages at lurk Wlsed calc eareenene 255) ON 
Peak Plate Current »- ++ +e + se eee see eae 3.5 a 
Peak Driving FOWer<. c2-5.c6 ses eiaetees 1000 w 
Peak Output Power (Useful)............ 10 kW 
RINSE DUration iicieietete «ne telb ee Mode Gate 250 ps 
DUTYA FACTO liege. scence: treme £26 cence ton a an cee 0.005 


accordance with the data shown on the Derating Chart 
for Anode Current. For longer pulse duration or larger 
duty factor, consult EIMAC Division of Varian. 


2. Approximate value . 


Min. Max. 


Sr Cn IT PeT1 tet OLAV OLLS ie ee se oo re tet ates ave cclel ele cna. shale letsiers iw ele si 6 ar ecevane Mes 3.0 A 
SEN ALND EL IMG Wey .ie aur tate nrc cee ita ols (a) olin Ax a eiminiitecsiacele.s oye lenel eis cs 30s =-- ~sec. 


Interelectrode Capacitances'! (Grounded Grid Connection) 
Tillute ss ots tesa Bia ioe oapAhnA Can ein icace hike ha MEO PEs PEE ranean rem re RPA TA Li (ake 


DIU EE Eee ceo ee cttee woot eerce kes) teatel 6, ts so) SMiRiN abet Neeheteswiaqn” «shisha ueye: Sg 40h UMM une 
PEPE PACK trie RT head Sh cris shu catch ine” «Pits kas MeMet eee Ne tor ti Se oa hal she te reece eh. 6; Oty ae a 


1. Capacitance values are for a cold tube as measured in a shielded fixture. 


APPLICATION 


MOUNTING - The 8590/4CPX250K may be mounted 
in any position. The concentric arrangement of the 
electrode terminals permits the use of the tube in 
coaxial line or cavity-type circuits to advantage. 


Connections to the contact surfaces should be made 
by means of spring finger collets which have suf- 
ficient pressure to maintain a good electrical con- 
tact at all fingers. Points of electrical contact 
should be kept clean and free of oxidation to min- 
imize rf losses. 


ay 8590/4CPX250K 


HEATER - The rated heater voltage for the 
8590/4CPX250K is 6.0 volts, as measured at the 
base of the tube, and variations should be restricted 
to plus or minus 0.3 volt for long tube life and con- 
sistent performance. At frequencies above approx- 
imately 300 MHz under Class C Telegraphy 
conditions, it may be necessary to reduce heater 
voltage to compensate for rf transit-time heating of 
the cathode. This type of back-heating is a function 
of frequency, grid current, grid bias, anode current, 
duty cycle, and circuit design and adjustment. The 
following heater operation voltages are recommended 
for straight-through CW amplifier operation: 


Frequency (MHz) Heater Voltage 


300 or lower 6.00 
301 to 400 i A) 
401 to 500 5.50 


COOLING - Sufficient forced-air cooling must be 
provided to maintain the anode core and seal tem- 
peratures within maximum ratings. Special care must 
be observed to insure that there is adequate cooling 
in the area of the coaxial filament and grid terminals. 
With an anode dissipation of 250 watts and an in- 
coming air temperature of 50°C at sea level, a min- 
imum air flow of 4.8 cfm must be passed through the 
anode cooler, with a resultant pressure drop of 
approximately 0.25 inch of water. Air should normally 
be directed in a base-to-anode direction in order to 
minimize base cooling problems. In cases where 
long life and consistent performance are factors, 
cooling in excess of minimum requirements is nor- 
mally beneficial. Air flow should be applied before 
or simultaneously with the application of electrode 
voltages (including heater voltage), and may be 
removed simultaneously with them. 


CATHODE WARMUP TIME - Heater voltage should 
be applied for a minimum of 30 seconds before the 
application of other electrode voltages to allow 
proper conditioning of the cathode surface. 


CATHODE OPERATION - The oxide-coated uni- 
potential cathode must be protected against 
excessively high emission current. The DERATING 
CHART FOR ANODE CURRENT shows the current 
capability of the 8590/4CPX250K anode at various 
pulse durations and duty factors. To use this chart, 
enter with pulse duration and note the intersection 
with the desired peak anode current. At this inter- 
section read off the values of maximum duty and/or 
pulse repetition rate. 


Under a given set of operating conditions, element 
dissipation may limit the maximum permissible duty 
to a smaller value than anode current considerations 
alone would dictate. It will usually be found that 
screen grid dissipation is the limiting factor with 
large plate voltage swings and that plate dissipation 
limits the maximum duty with small plate voltage 
Swings. 


CONTROL GRID OPERATION - The average power 
dissipated by the control grid must not exceed two 
watts. The control grid dissipation can be computed 
as the product of average grid current, and peak 
positive grid to cathode voltage. 


SCREEN GRID OPERATION - The average power 
dissipated by the screen grid must not exceed twelve 
watts. Screen grid dissipation is the product of dc 
screen voltage, average screen current during the 
pulse, and duty factor. 

The screen grid current may reverse under certain 
operating conditions and produce negative current 
indications on the screen milliammeter. This is a 
normal characteristic of most tetrodes. The screen 
grid power supply should be designed with this 
characteristic in mind so that the correct operating 
voltage will be maintained on the screen grid under 
all conditions. A current path from screen to cathode 
must be provided by a bleeder resistor, gaseous 
voltage regulator, or an electron tube shunt regulator 
connected between screen and cathode and arranged 
to pass approximately 15 milliamperes per tube. A 
series pass tube regulated power supply can be used 
only when an adequate bleeder resistor is provided. 
Protection for the screen grid should be provided by 
an over-current relay and by interlocking the screen 
supply so that plate voltage must be applied before 
screen voltage can be applied. 


PULSE MODULATOR PLATE OPERATION - Aver- 
age plate dissipation may be calculated as the 
product of average plate current during the pulse, 
minimum anode voltage, and duty factor. Excessive 
average dissipation is likely to occur with high 
values of minimum anode voltage. The calculated 
value of plate dissipation may well be below 250 
watts based on a rectangular pulse but excessive 
dissipation will result if pulse rise and fall times 
slow down the plate voltage swing and allow plate 
current to flow for longer periods in the high anode 
voltage region. 


- AMPERES 


PLATE CURRENT 


UHF OPERATION - Such operation should be con- 
ducted with heavy plate loading, minimum bias, and 
the lowest driving power consistent with satisfactory 
performance. It is often preferable to operate at a 
sacrifice in efficiency to obtain increased tube life. 


MULTIPLE OPERATION - Tubes operating in 


SPECIAL APPLICATION 


8590/4CPX250K dav 


parallel or push-pull must share the load equally. 
It is good engineering practice to provide individual 
metering and individual adjustments of bias and/or 
screen grid voltage to equalize the plate currents. 
Where overload protection is provided, it should be 
capable of protecting the surviving tube(s) in the 
event that any tube fails. 


If it is desired to operate this tube under conditions widely different from those listed here, write 
to Power Grid Tube Division, FIMAC Division of Varian, 301 Industrial Way, San Carlos, California 


94070, for information and recommendations. 
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4CV50,000E 


VAPOR COOLED 
POWER TETRODE 


The EIMAC 4CV50,000E is a ceramic/metal, vapor-cooled power te- 
trode intended for use at the 50 to 100 kilowatt output power level. This 
tube is characterized by low input and feedback capacitances and low in- 
teal lead inductances. A rugged mesh thoriated tungsten filament pro- 
vides adequate emission over the long operating life. It is recommended 
for use as a class C rf amplifier or oscillator, a class AB rf linear ampli- 
fier or a class AB push-pull af amplifier or modulator. The 4CV50,000F 
is also useful as a plate and screen modulated class C rf amplifier. The 
vapor cooled anode is rated at 50 kilowatts dissipation. 


GENERAL CHARACTERISTICS! —<—— 
ELECTRICAL chown 


boiler removed. 


Filament: Mesh Thoriated Tungsten 


VLOGS 9 ae io. ane a cee oe es 12:054:0,6% V 
ReIten teats le. OovOlistit serene men ek) REE 2A 
Amplification Factor (Average) 
SGV GF* FOPAST ONT <7=) 1 epee RON anne SICH SEs Oe Ne Av ee 4.5 
€) Direct Interelectrode Capacitances (grounded cathode) 
ROPER tr We ee tn ce seamed cle, a thy CARS od ay coe bens eeO ode 310 pF 
TUE Lee RIE nc Ee CTA APE Leere a testis. ys S Laeend ee tie gi Lesa, ene 02 9p 
1S LETS eae pee Nin gerhtah t:ks ee teed ah ire thi A es he ee ears ae Oe 
Frequency of Maximum Rating: 
ON raat ccoptelteetta st Ae evils eRe SA ie geese tise a emgate ae eh arteimen ne fee thn (cee aaaaiiama ie bo) Ux 110 MHz 


1. Characteristics and operating values are based upon performance tests. These figures may change without notice 
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using 
this information for final equipment design. 


MECHANICAL 

Maximum Overall Dimensions: 
ee CU eG St DO LeL ane, feet es eee RT Ga, 1 er ee ee eee 11.500 in; (292.1 mm) 
DLAMCLOL Ter chee weeey eee Lt eee ems Mee ee LE ee ee 9.531 in; (241.0 mm) 
NAM WetOnLULORGEDOLET men cn tart ee rere eae CRE ne ee 31.5 1b; (14.3 kg) 

Setar Ob EOS It Of mates oat! aes OP SP ek ig Vertical, base down 


Maximum Operating Temperature: 


eranicg metal seals. ana teminalsm yer sh oma cs che eek bite Reema, et eee 250°C 

OES TTP RS ei FOSTER GPL Ok NLS SI A OH OPM PR A i Vapor and Forced Air 

ea es Ma. ater D nero TL (ssa 5, SEMANDE OT: fice. aves a a eR Special 

) berommendoceAirsystemio0cketem w-wavctutels secs e's oe eid se ie eee EIMAC SK-2000 Series 
| SeOMMeNCed Oi leryewant eae ewer nN tire titts. ons oe abate klase ee EIMAC BR-700 Series 
(Effective 4-1-76) © 1970, 1976 by Varian Printed in U.S.A. 
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RADIO FREQUENCY LINEAR AMPLIFIER TYPICAL OPERATION (Frequencies to 30 MHz) 
GRID DRIVEN Class ABy, Grid Driven, Peak Envelope or Modulation 
Class AB Crest Conditions. 

RATINGS: 
fare a Ea ON Plate, Voltagem awcueren cists iene ie a ame mene tain 10.0 kVdc 
DC PLATE VOLTAGE.......-.- 17,500 VOLTS a By wee aa a ee ee 
DC SCREEN VOLTAGE.......-. os amuse Phe Zero-Signal Plate Currents 320 Ya. ee 3.4 Adc 
DC PLATE CURRENT ....-.--+-- 12.0 AMPERES Singles tone: Plate. Curtentenean serine neem: 9.14 Adc 
PLATE DISSIPATION .......--- 50,000 WATTS Peart Grd Voltage Zhe eee. a ne 230 v 
SEREENTDISSIPATION tee canateretemen- 1,500 WATTS Resonanteload,. |mpedancemaamaer: rec nentnal: 600 Q 
GRIDEDIISSIRATION Me ustatniersikeme unite 400 WATTS PlateDissipationgreerioesenes. ec ae en eee 35 kW 

PlaterOutpUtePOW6riiewce: nearer emer st een eee 57 kW 


1. Adjust to specified zero-signal dc plate current. 


2. Approximate value. 
PRG TS AT CSS SCTE PRS REI BI OS MSA AE TS RD ESTE BE ONIN EEA ENG FS OE TET PEE REIL BB SSB CE EES EE EE PE SA. OE A ED 


RADIO FREQUENCY POWER AMPLIFIER OR TYPICAL OPERATION (Frequencies to 30 MHz) 
OSCILLATOR 
Class C Telegraphy or FM Telephony Bete 8s PMR Oe No Fk el ey SY Paes ee SG 
Key-D Conditions Creens\/Ol tag Grane a neeecnseay enna sn . * Cc 
ean oe Grid Wal tage: ory Re ee es whe -800 -800 Vdc 
: Plate: Curment (22 ..cst eee eee ae one: 9.0 11.5 Adc 
ABSOLUTE MAXIMUM RATINGS: ScreensCurrentil it. eae ee ees. 0.9 0.83 Adc 
Gad Current: Aine ene ee 125 160 mAdc 
DGSREATEW OISRAGES ier. ieee ore 17,500 VOLTS Peak rf Grid Voltage | Minas. eee oe 880 925 v 
DC SCREEN VOLTAGE.........- 2,500 VOLTS Calculated Driving Powerl.......... 110 150 W 
DiGaRPPATE CURRENT ests eriatsns ne 12.0 AMPERES Rlates:DISsip ation aaa cee ee tne re 25 36 kW 
PLAT ESDISSIIPATION rcs vee cust cneters 50,000 WATTS Plate Output. POWet ar eee eee eee es 110 137 kW 
SCREEN DISSIPATION ......--- 1,500 WATTS Resonant Load Impedance .......... 820 615 ~) 


GRID DISSIPATION dear aeitsted ssn 400 WATTS : 
1. Approximate value 


SNES PS PETER RET TES SRR EEA PR RY EMS DSP ES FS SNE EE LES ES SOUT LE EEL EAL OL ELS EGE MEPL SOI SEED ELS DE ET TE IE TOS EIDE LY ITT I TI GIS EEL SEE ETE EI 


PLATE MODULATED RADIO FREQUENCY POWER TYPICAL OPERATION (Frequencies to 30 MHz) 

AMPLIFIER-GRID DRIVEN : 

Class C Telephony (Carrier Conditions) Plate Voltage... ........+.-4-. 9.0 14.0 kVde 
screen Voltage teaenctenctcksreteicuch hore 750 *750 Vdc 

: Grid, Voltage 45.15) ore ot estes ote -600 -600 Vdc 

ABSOLUTE MAXIMUM RATINGS: Plate Currents. asnenteenen sc ee oe ee 7.41 9.25 Adc 
Screen Current 3. >... geen eae aes 0.69 1.15 Adc 

DC PLATE VOLTAGE........-.-. 15,000 VOLTS Gridi Curtents20.. abet ee ee ae anes, 0.333 0.833 Adc 

DGESCREENSVOISTAG Evie crarere concerns 2,000 VOLTS Peak af Screen Voltage 3 

DCIPIFATE CURRENT. hanekste te vaneas 12.0 AMPERES (100% modilation) Maaeeentne ane: 750 750 v 

PLATE DISSIFATIONW. © wie oo anes 33,000 WATTS Peaki rt GridyVel tage; suena rere 750 820 v 

SCREEN DISSIPATION2........ 1,500 WATTS Calculated Driving Power......... 250 685 W 

GADD aSeA TONG) eeu 400 WATTS Plate Dissipati Oni are.) baat cae cee 12.5 21.5 kW 

PlaterOutput: ROWS een ene net 54.2 110 kW 
1. Corresponds to 50,000 watts at 100% sine-wave 
modulation. 3. Approximate value. 


2. Average, with or without modulation. 


MEETS ORB OTIS Mma LET PEE PCS ELS LAT RE EGE FS A TTD RL dL SET AS SST TE POSE LE BT TOE 9 8 LINE IES OE RS PIE SLL EINS EOL TY IG IR IGE EA TE OY OLED, ELLE AIDA, DELILE BPEL TELE ECL ETE BAPE LIT EEE TER 


AUDIO FREQUENCY POWER AMPLIFIER TYPICAL OPERATION (Two Tubes) 

OR MODULATOR 

Class AB1, Grid Driven (Sinusoidal Wave) Plate Voltage PE eh Se ted 1. Durlal Ch rb ha ethan xe 15.0 kVde 
Screen Seltage DR AE he Bre NS aS, lame few: eee 
Grid: Voltage! (ogi met anette an a eae -2 G 

ABSOLUTE MAXIMUM RATINGS (Per Tube) Zero-Si a Plate’ Currenter) saa earner eee 5.0 Adc 
Maxs cignalrlatesCurrentea saeeen sinner ene 18.6 Adc 

DC PLATE VOLTAGE.......... 17,500 VOLTS Max. Signal Screen Current! ........... 0.6 Adc 

DES CREENSVOMDAG Ee aee rere 2,500 VOLTS Peak at:Grid: Voltage 2iy sc ste es ite eee 275 -v 

DG PEATE; CGURREN Iijaee acehone seus ene 12.0 AMPERES Peak DriviingsROwetremes.0 cae ee etree aes Ow 

PLATE DISSIPATION teak ey ic edarnns 50,000 WATTS Max. Signal Plate Dissipation2 ......... 41.7 kW 

SCREEN DISSIPATION 1.0. 1,500 WATTS Plate Output POW@l ds cocit) oie! slo eae tats 195 kW 

GRID DISSIPATION ...... cece 400 WATTS Load Resistance (plate to plate)......... 1870 Q 


1. Approximate value. 
2. Per tube. 
3. Adjust to give stated zero-signal plate current. 


correct rf grid voltage is applied. 


RANGE VALUES FOR EQUIPMENT DESIGN 


beateremGarrent at 12.0 volts »asewGiel ot... 
Interelectrode Capacitances (grounded cathode connection) 


Doves "di Al aR AEE ee ie Red) nea Saar 


TYPICAL OPERATION data are obtained from direct measurement or by calculation from published character- 
istic curves. Adjustment of the rf grid voltage to obtain the specified plate current at the specified bias, 
screen and plate voltages is assumed. If this procedure is followed, there will be little variation in output 
power when the tube is changed, even though there may be some variation in grid and screen current. The grid 
and screen currents which result when the desired plate current is obtained are incidental and vary from tube 
to tube. These current variations cause no difficulty so long as the circuit maintains the correct voltage in 
the presence of the variations in current. In the case of Class C Service, if grid bias is obtained principally 
by means of a grid resistor, the resistor must be adjustable to obtain the required bias voltage when the 
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Feedback.... 


MaMOLPEcteth GEEbeICIRWATS Uteier chs weer we te the CMe se ate 1.0 pF 


Interelcctrode Capacitances (grounded grid connection) 
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APPLICATION 


MECHANICAL 


MOUNTING - The 4CV50,000E must be operated 
with its axis vertical. The base of the tube must 
be down. 
SOCKET - The EIMAC sockets type SK-2000 
series are recommended for use with the 4CV- 
50,000E. 
COOLING - Cooling is accomplished by im- 
mersing the anode in the distilled water filled 
EIMAC boiler. The energy dissipated at the anode 
causes the water to boil at the surfaces of the 
anode, to be converted into steam and be carried 
away to the condenser. The boiling action keeps 
the anode surfaces at approximately 100°C. In a 
properly designed boiler-tube system, it is ex- 
tremely unlikely that the anode surfaces will 
ever exceed 110°C at full dissipation ratings. 
The water in the boiler must be maintained 
at a constant level which may be accomplished 
automatically in an EIMAC vapor cooling system. 
Condensate from the condenser is returned to the 
boiler to maintain a constant coolant level. Any 
losses or drops in coolant level are sensed and 
makeup water enters the boiler from the reservoir. 
When the proper level is reached the flow from 
the reservoir is stopped automatically. A switch 
is energized when the reservoir water level drops 
to a low level. This switch may be used to shut 
down the equipment or activate an alarm. 


Air cooling of the tube base is required whenever 
filament voltage is applied. A minimum air flow of 
100 cfm should be ducted toward the center of the 
EIMAC SK-2000 socket from a blower or fan. Pres- 
sure drop through the SK-2000 socket is approxi- 
mately 0.5 inches of water. The air system must 
be capable of supplying 100 cfm into this head. 

The water used as a coolant in the vapor 
phase cooling system is continuously distilled. 

It is imperative that the resistivity of the water 
be maintained above 200,000 ohms/cm3, The 
entry of any contaminator to the system must be 
prevented. The use of any lead bearing alloys 
such as brass or soft/solder in fabrication of the 
cooling system must be avoided since steam 
leaches out the lead, contaminating the coolant. 


Suitable materials for a cooling system are 
copper, hard solder, and polypropylene. Any 
contamination of the water causes leakage cur- 
rent to flow through the water supply lines to 
ground. When the resistivity is low this leakage 
current power will cause boiling in the lines, 
interfering with the proper operation of the system. 


The user must be prepared to flush the system 
on initial startup to purge any contamination 
which may have entered the components during 
shipment or assembly. 
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ELECTRICAL 


FILAMENT OPERATION - Filament voltage 
should be measured at the socket with a 1 per- 
cent rms responding meter. The peak emission 
at rated filament voltage of the EIMAC 4CV- 
50,000E is normally many times the peak emis- 
sion required for communication service. A small 
decrease in filament temperature due to reduc- 
tion of filament voltage can increase the life of 
the 4CV50,000E by a substantial percentage. It 
is good practice to determine the nominal fila- 
ment voltage for a particular application that will 
not adversely affect equipment operation. This 
is done by measuring some important parameter 
of performance such as plate current, power out- 
put, or distortion while filament voltage is re- 
duced on the 4CV50,000E. At some point in 
filament voltage there will be noticeable 
reduction in plate current, or power output, or an 
increase in age slightly higher than the point 
at which performance appears to deteriorate. 
This point should be periodically checked to 
maintain proper operation. 


GRID OPERATION - The 4CV50,000E control 
grid is rated at 400 watts of dissipation. Grid 
dissipation is the approximate product of grid 
current and peak positive grid voltage. 


SCREEN OPERATION - The power dissipated 
by the screen grid must not exceed 1500 watts. 
Where no ac is applied to the screen, dissipation 
is the product of dc screen voltage and de screen 
current. With screen modulation the dissipation 
is dependent on tms_ screen voltage and rms 
screen current. Plate voltage, plate load or bias 
voltage must never be removed while filament 
and screen voltages are present since the screen 
dissipation rating will be exceeded. Suitable 
protective means must be provided to prevent any 
of these conditions. 


The 4CV50,000E may exhibit reversed screen 
current to a greater or lesser degree depending 
on operating conditions. The screen supply volt- 
age must be maintained constant for any values 
of negative and positive screen current which 
may be encountered. Dangerously high plate cur- 
rent may flow if the screen power supply exhibits 
a rising voltage characteristic with negative 
screen current. Stabilization may be accomplished 
with a bleeder resistor connected from screen to 


4 


cathode, or an electron-tube regulator circuit may 
be employed in the screen supply. It is absolutely 
essential to use a bleeder if a series electron- 
tube regulator is employed. 


PLATE DISSIPATION - The plate dissipation 
of 50 kilowatts attainable through vapor cooling 
provides a large margin of safety in most appli- 
cations. The rating may be exceeded for brief 
periods during tuning. When the 4CV50,000E is 
used as a plate-modulated rf amplifier, plate 


dissipation under carrier conditions is limited 
to 33,300 watts. 


HIGH VOLTAGE - Normal operating voltages 
used with the 4CV50,000E are deadly, and the 
equipment must be designed properly and opera- 
ting precautions must be followed. Design all e- 
equipment so that no one can come in contact 
with high voltages. All equipment must include 
safety enclosures for high-voltage circuits and 
terminals, with interlock switches to open pri- 
mary circuits of the power supply and to dis- 
charge high-voltage condensers whenever access 
doors are opened. Interlock switches must not be 
bypassed or ‘‘cheated’’ to allow operation with 
access doors open. Always remember that HIGH 
VOLTAGE CAN KILL. 


X-RADIATION - High-vacuum tubes operating at 
voltages higher than 10 kilovolts produce pro- 
gressively more dangerous X-ray radiation as the 
voltage is increased. The 4CV50,000E, operating 
at its rated voltages and currents, is a potential 
X-ray hazard. Only limited shielding is afforded 
by the tube envelope. Moreover, the X-ray radia- 
tion level can increase significantly with aging 
and gradual deterioration, due to leakage paths 
or emission characteristics as they are affected 
by the high voltage. X-ray shielding must be 
provided on all sides of tubes operating at these 
voltages to provide adequate protection through- 
out the tube’s life. Periodic checks on the X-ray 
level should be made, and the tube should never 
be operated without adequate shielding in place 
when voltages above 10 kilovolts are in use. 
Lead glass, which attenuates X-rays, is available 
for viewing windows. If there is any doubt as to 
the requirement for or the adequacy of shielding, 
an expert in this field should be contacted to 
perform an X-ray survey of the equipment. 

Operation of high-voltage equipment with 
interlock switches ‘‘cheated’’ and cabinet doors 
open in order to be better able to locate an equip- 
ment malfunction can result in serious X-ray 
exposure. 


RADIO FREQUENCY RADIATION - Avoid ex- 
posure to strong rf fields even at relatively low 
frequency. Absorption of rf energy by human 
tissue is dependent on frequency. Under 30 MHz, 
most of the energy will pass completely through 
the human body with little attenuation or heating 
effect. Public health agencies are concerned with 
the hazard, however, even at these frequencies, 
and it is worth noting that some commercial 
dielectric heating units actually operate at fre- 
quencies as low as the 13 and 27 MHz bands. 

Many EIMAC power tubes, such as the 4CV- 
50,000E, are specifically designed to generate or 
amplify radio frequency power. There may be a 
relatively strong rf field in the general proximity 
of the power tube and its associated circuitry --- 
the more power involved, the stronger the rf field. 
Proper enclosure design and efficient coupling 
of rf energy to the load will minimize the rf field 
in the vicinity of the power amplifier unit itself. 


4CV50,000E hn. — 


FAULT PROTECTION - In addition to normal 
plate overcurrent interlock, screen current inter- 
lock, and coolant flow interlock, it is good 
practice to protect the tube from intemal damage 
which could result from occasional plate arcing 
at high anode voltages. 

In all cases some protective resistance, 5 
ohms to 25 ohms, should be used in series with 
the tube anode to absorb power supply stored 
energy in case a plate arc should occur. If power 
supply stored energy exceeds 750 watt seconds, 
some form of electronic crowbar which will dis- 
charge power supply capacitors in a few micro- 
seconds following indication of start of a plate 
arc iS recommended. 


SPECIAL APPLICATION - If it is desired to 
operate this tube under conditions widely dif- 
ferent from those listed here, write to Application 
Engineering, Power Grid Tube Division, EIMAC 
Division of Varian, 301 Industrial Way, San 
Carlos, California 94070, for information and 
recommendations. 
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4+-20UNC-2B 

THRU, 12 HOLES 
EQUALLY SPACED ON 
7.375 DIA. P.C. 


3/16 DIA. INDEX HOLE THRU ON 
8.750 DIA. PC. TO ALIGN WITH LOCKING 
PIN_WITHIN 10° 


‘Q- RUNG GROOVE 6.687 1.0.x7.062 
0.0.*.113 OP. - 


(PARKER P/N 15-261) 


S/I6_DIA HOLE THRU 
8 HOLES EQUALLY SPACED 
ON 8.750 DIA. PC. 


DO NOT CONTACT O.D- 


% oa PIN 
le [05 Da] SEE INDEX HOLE 
SURFACE 'a' ‘an’ 
FEATURES & EBLE | .015 Dia | 
‘DATUM AT MMC. 


~ SCREEN 
“ CONTROL 


FILAMENT 


USE O-RING EIMAC WN O40265N 
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DIMENSIONAL DATA 


MILLIMETERS 
ow anew 
Pa | a46e | as3i_| 240.49 2420 
| B | 5.000 | 5.250 133.35 
1D | 1.250 | 1.280 | 31.75 | 32.51 
Pe | 306s | 3805 | 987 | 9868 
| F | 4.240 | 4260 | 107.70 | 108.20 

490 | 4510_ 


> 
~< 


Poses [053i | mai | 13.49 | 
i | 


“REFERENCE DIMENSIONS ARE FOR INFORMATION 
ONLY AND ARE NOT REQUIRED FOR INSPECTION 
PURPOSES. 


NOTE: NOMINAL OVERALL HEIGHT WITH 
BOILER = 13.0 INCHES (330.2 mm). 


8170W 
4CX5000R 


RADIAL-BEAM 
POWER TETRODE 


The EIMAC 8170W/4CXS5000R is a compact, high-power, ceramic/metal 
tetrode. It is directly interchangeable with the 8170/4CX5000A but incor- 
porates more rugged internal construction features, including a sturdy mesh 
cathode, which allows it to meet demanding vibration and shock specifi- 
cations. 


The 8170W/4CX5000R is useful up to 110 Mc and is recommended for 
use as a radio-frequency linear amplifier, a Class-AB audio amplifier, or a 
Class-C power amplifier or plate-modulated amplifier. 


GENERAL CHARACTERISTICS 2 


ELECTRICAL 
Filament: Thoriated Tungsten 
CUS, rk See ne Arr 1 OSS laa, 
Tye nS Sale YRS) LETS 6 rete Bal See eee ee ee 75 A 
Amplification Factor (Average): 
PRIMECB OC TORI Cetus etcee Nay rae’ sc oe pMOdhtondde TONS. slepere.s:e.s 4.5 
© Direct Interelectrode Capacitance (grounded filament) 
DE Bee Ar MeN Boat cPanel cheese c aea uses) «io (ee <cieh0; by wanliaters epeMtegatoaee ane LIS 
TE onde Se 6B eR Static 8 Gian te ceo onan aan cei 20 pF 
Se MORE st ae ct esi eUENG PRT oie ent eee e 6)» nie ys yehe) sniwpeie es a.m, shee. okeis 0.7 pF 
Direct Interelectrode Capacitance (grounded grid)2 
ee tee Ves tot Mee creer Pa ae nts! iets v,c! e- vies sh ekerlay ussite, ee tac crake coe oo eRe 53 pF 
(CYT? Ba edges Gs) SG AAS oe ana Se a ee 22.5 pF 
Oa hag ay SAS Age ADS A Aer RI ONCE CERO ERE ere iC REE ME ee 0.10 pF 
Frequency of Maximum Rating: 
Sa MES REWER Pe Oe” Lae, at Ons ce) Gee can Alas oc ehenen ale “Mekutere slats serach meets 100 MHz 


1. Characteristics and operating values are based upon performance tests. These figures may change without notice 
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using 
this information for final equipment design. 

2. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic 
Industries Association Standard RS-191. 


MECHANICAL 
Maximum Overall Dimensions: 
LOSING a Soa Ry) COR ePenO ee nA Gs Ee) Die Sten ae a ane aenees 9.125 in;231.77 mm 
TIL ATUGLOT Meee etch talet Cher ees eeMen Pete te ole AP eM Mae. PER STs “ate Varese 4.938 in;125.43 mm 
PRR EOL Mie tctst ake pethtets seas ats saa letts gts epsiisl cess pains isie el elsy shal wis 9.5 1b; 4.31kg 
Pee eS COU corte. Seles aon etelovy rn: efer stare tel sss. 6. ehsisa as tiens Axis vertical, base up or down 
(Effective 5-1-76) © 1963, 1970, 1971,1976 by Varian : Printed in U.S.A. 


a aE SEAT DURE TEP take TA Pag OL SS ENR VE SNORE Ge So. ~ 
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Maximum Operating Temperature: 

Ceramic / Metal Seals orAnode: Cores ay .dy cette uta swt tie bah a helate ite ete ay ene or set ety ame Oe @ 
Cooling tatica evetiyciameieni os tte tevicn sateen seks ss aalin Melts Nyon aU cwet sie weMe Saucl a oie kte teeta amLLO LC OMnN EE 
Basset coer cnely ise ciate cents teens ac hentai at elie tei tics aWeles 5. ¢ tel sis telat el yieieh sere DECLOLCONCEUE Ees 
Recommended Air System Socket... ..... cece eee cece eens cee e « OK-300 or SK-300A 
Recommended (Air)'Chimneyne. ci .veter ag eters ic /s)0s 4 oy w'ratwailere reset. cl sl chee sta) cue oiled: tats Vo emmn Neue 


RADIO FREQUENCY LINEAR AMPLIFIER TYPICAL OPERATION (Frequencies to 100 MHz) 
GRID DRIVEN Class AB1, Grid Driven, Peak Envelope or Modulation 
Crest Conditions 
Class AB1 
PlatesVoltagen. joys: aemecsaeeer es tea oon eee tc 7500 Vdc 
ABSOLUTE MAXIMUM RATINGS screen: Voltages: wich pclae Ginter rarene 1250 Vdc 
ar Vola Tepe eb osha a Ge 
ero-Signal Plate Current............. ; C 
DC PLATE VOLTAGE ..........- 7500 VOLTS Single-Tone Plate: Current (inn... 2 acre ee 1.90 Adc 
DC SCREEN VOLTAGE .......... 1500 VOLTS Single-Tone Screen Current2...........- 0.20 Adc 
DC.PLATE CURRENT, 4...) uence 4.0 AMPERES Epes x Grids Voltage 2.0 ie xen ere aree pea if 
ate. Dissipationycrracschetsn teneie eae ae 
Pralaracsintailia adeae basso hae act Single-Tone Plate Output Power... 1.1... 10,000 W 
GRIDEDISSIPATIONSa ea eee 75 WATTS 1. Adjust to specified zero-signal dc plate current. 
2. Approximate value. 
RADIO FREQUENCY POWER AMPLIFIER OR TYPICAL OPERATION (Frequencies to 100 MHz) 
OSCILLATOR 
Class C Telegraphy or FM Telephony Plate Voltagege li ¢ s)ste ake te nas ee eee 6500 Vdc 
(Key-Down Conditions) ScroemVoltagen ssc chases ee ee 750 Vdc & 
Grid: Voltagerrare cin lence eee nackte -350 Vdc 
ABSOLUTE MAXIMUM RATINGS: PlatesCurrents a setts ar nee 2.30 Adc 
ScreariGurrent (.c¢ ais ak ee ee ee 0.20 Adc 
DC PLATE VOLTAGE .......... 7500 VOLTS Grid’ Current ks 42). ee 0.05 Adc 
DGISGCREEN.VOLTAG Erect sence, eee 1500 VOLTS Measured Driving power] 100 W 
DGIPLATE;CURREN Trem catcnet mena: 3.0) AMPERES 2) 6) ities 2520 SORTIEET 01) 2 ae Cen eta 
PLATE DISSIPATION........... 5000 WATTS Useful Output iPower... cscs. os one ee a 10,000 W 
SGREEN?DISSIPATIONFmaeeneeenae 250 WATTS 
GRIDIDISSIPATION se neuen conan 75 WATTS 1. Approximate value. 


WEF R/T A SIDER SE RPE NRE NR ALE ARTE Ae PRESB ESE ASS GAPE DRY RS NE SS RE GEER EOS WE SPSS LTR ET EE DIDS EEE EET EE SOE LIE TRAE SIL LOL LT EOE ELIE 


PLATE MODULATED RADIO FREQUENCY POWER TYPICAL OPERATION (Frequencies to 100 MHz) 

AMPLIFIER-GRID DRIVEN 

Class C Telephony (Carrier Conditions) Plate: Voltages cua ac) orcliaush caecie tamer 5000 Vdc 
screen Voltage itiucess a casts eotad epee ia ee hare vr 500 Vdc 

ABSOLUTE MAXIMUM RATINGS: Grid"Voltage Wasi, < Gosceis eta dee taireee es © -400 Vdc 
Plate: Current (ites x eee- «a teh hatte tara, ake 1.40 Adc 

DC PLATE VOULAGEN eee 5000 VOLTS Screen Currentdyis fc. hs aus aie rta ee oly ae 0.26 Adc 

HCISCREENVVOLTAGE oe eee 1000 VOLTS Grid: Current, Un see. ecu ener eee ae 0.05 Adc 

DO PLATE CURRENTfn scpiascne,! 2.5 AMPERES Peak af Screen Voltage! 

PLATE DISSIPATION’ ......... 3500 WATTS (100% modulation) ......+.++.se ee 450 v 

SCREEN DISSIPATION2 ........- 250 WATTS Peak rf Grid Voltage)... ........--4- 620 v 

GHIDIDISS!|PATION 27a ween te ee 75 WATTS Calculated Driving Power ............ 25 W 
Plate: DisSipationine.n.hateseetolsn en seers ekneen 1200 W 

1. Corresponds to 5000 watts at 100% sine-wave Plate Output Powet 0. osc tsiaate sth ace shone 5800 W 

modulation. 
2. Average, with or without modulation. 1. Approximate value 


AUDIO FREQUENCY POWER AMPLIFIER OR 
MODULATOR 
Class ABy, Grid Driven (Sinusoidal Wave) 


ABSOLUTE MAXIMUM RATINGS (per tube) 


DC PLATE VOLTAGE ..«........ 7500 VOLTS 
DCroCREEN VOLTAGE ©. oice se stn 1500 VOLTS 
DC PLATE CURRENT ..........-. 4.0 AMPERES 
PEATE DISSIPATION... .. 65 ...5. 6000 WATTS 
SCREEN DISSIPATION .......... 250 WATTS 
ESRPUOISOIFATION (c . s cee ete ee 75 WATTS 


1. Approximate value. 
2. Per Tube. 


correct rf grid voltage is applied. 


RANGE VALUES FOR EQUIPMENT DESIGN 


TYPICAL OPERATION (Two Tubes) 


Plate Voltage ares: sae 4000 
Screen Voltage ...... 1250 
Grid Voltage 1/4 ..... -270 
Zero-Signal Plate Current 1.25 
Max. Signal Plate Current 5.10 
Max. Signal Screen 


Current $y; fi. eee 0.35 
Peak af Grid Voltage2.. 250 
Max. Signal Plate 

Dissiipationimest. os. 4200 


Plate Output Power. ... 
Load Resistance 
(plate to plate) ..... 


4CX5000R 


5000 6000 7000 
1250 1250 1250 
-280 -310 -325 
1.00 0.83 0.70 
4.40 4.25 3.65 


0.33 0.30 0.24 


240 


270 235 


4200 4200 4200 


11,500 13500 17,000 17,500 


1500 2370 2940 4100 


3. Nominal drive power is one-half peak power. 
4, Adjust to give stated zero-signal plate current. 


TYPICAL OPERATION data are obtained from direct measurement or by calculation from published character- 
istic curves. Adjustment of the rf grid voltage to obtain the specified plate current at the specified bias, 
screen and plate voltages is assumed. If this procedure is followed, there will be little variation in output 
power when the tube is changed, even though there may be some variation in grid and screen current. The grid 
and screen currents which result when the desired plate current is obtained are incidental and vary from tube 
to tube. These current variations cause no difficulty so long as the circuit maintains the correct voltage in 
the presence of the variations in current. In the case of Class C Service, if grid bias is obtained principal ly 
by means of a grid resistor, the resistor must be adjustable to obtain the required bias voltage when the 


TAC iTENT ato yOliS ia air htt ease eae. acy op Hiab hy osc shapaienen eS 78 =A 
Interelectrode Capacitances!' (grounded filament connection) 
Teer EEE: GUP> eReA Miche Salat ce ye tt atd cise ba Zo SL ame aE ena tatty favs ont (LOS 122. (pF 
ETRE RTT: el mm ane Me els oa ove ste essen eee) 28 23/apr 
SU 4 eens pea haere a Bice ge sae cocker aa ioe SAN CR Cee OTR Se a a 1.0 pF 
Interelectrode Capacitances ' (grounded grid connection) 
CET GREG Be ERS gwen cy Horta esi Det ee EP ey NO 58 pF 
PATIO E Ay Beas eh ese dee I oso WR stan Hedy “bent, 24 pF 
CRON ec seme ewe Ras hicks hac cks cl aba Celadon + vuilsicatere eye) Whe cv is Talavecwam 9 U8 0.16 pF 


1. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic 


Industries Association Standard RS-191. 


APPLICATION 


MECHANICAL 


MOUNTING - The 4CX5000R must be operated 
with its axis vertical. The base of the tube may 
be down or up at the convenience of the circuit 
designer. 


SOCKET - The EIMAC SK-300A Air-System 
Socket is designed especially for the concentric 
base terminals of the 4CX5000R. The use of 
recommended airflow rates through this socket 
provides effective forced-air cooling of the 


tube. Air forced into the bottom of the socket 
passes over the tube terminals and through an 
Air Chimney, the SK-306, into the anode cooling 
fins. The SK-300 socket may be used instead of 
the SK-300A, but its use will result in a slightly 
less efficient cooling system at high dissipation 
levels. 


COOLING - The maximum temperature rating 
for the external surfaces of the 4CX5000R is 
250°C. Sufficient forced-air circulation must be 


4CX5000R 


provided to keep the temperature of the anode at 
the base of the cooling fins and the temperature 
of the ceramic/metal seals below 250°C. Sea 
level air-flow requirements to maintain seal 
temperatures at 200°C in 50°C ambient air are 
tabulated below (for operation below 30 meg- 
acycles). 


Pee al SK-300A Socket SK-300 Socket 


P late Pressure Pressure 
Dissipation Drop (Inches Drop (Inches 
(Watts) of water) of water) 


Since the power dissipated by the filament repre- 
sents about 560 watts and since grid-plus screen 
dissipation can, under some conditions, represent 
another 200 to 300 watts, allowance has been 
made in preparing this tabulation for an additional 
1000 watts dissipation 


At higher altitudes, higher frequencies, or 
higher ambient temperatures the flow rate must be 
increased to obtain equivalent cooling. The flow 
rate and corresponding pressure differential must 
be determined individually in such cases, using 
maximum rated temperatures as the criteria for 
satisfactory cooling. 


IMPACT AND VIBRATION - The 4CX5000R is 
designed to operate under shock and vibration 
that might disable a less rugged tube. Up to 50 g 
of impact of 11 millisecond duration can be su- 
stained and vibratory acceleration up to 5 g 
from 14 to 200 Hz and 2 g from 200 to 500 Hz 
will not ordinarily injure the tube unless pro- 
longed. Production tubes are subjected to testing 
to insure this ruggedness. 


ELECTRICAL 


FILAMENT VOLTAGE - The rated filament 
voltage for the 4CXS5000R is 7.5 volts. Filament 
voltage, as measured at the socket, should be 
maintained at this value to obtain maximum tube 
life. In no case should it be allowed to deviate 
by more than 5 percent from the rated value. 


GRID DISSIPATION - The 4CXS5000R control 
grid has a maximum dissipation rating of 75 
watts. Precautions should be observed to avoid 
exceeding this rating. Grid Dissipation is ap- 
proximately the product of dc grid current and 


peak positive grid voltage. The grid bias and 
driving power should be kept near the values 
shown in the ‘‘Typical Operation’’ sections of 
the data sheet whenever possible. 


SCREEN DISSIPATION - The power dissipated 
by the screen of the 4CX5000R must not exceed 
250 watts. 

Screen dissipation, in cases where there is no 
ac applied to the screen, is the simple product 
of the screen voltage and the screen current. If 


the screen voltage is modulated, the screen 
dissipation will depend upon loading, driving 


power, and carrier screen voltage. 


Screen dissipation is likely to rise to ex- 
cessive values when the plate voltage, bias 
voltage, or plate load are removed with filament 
and screen voltages applied. Suitable protective 
means must be provided to limit the screen dis- 
sipation to 250 watts in the event of circuit 
failure. 


PLATE DISSIPATION - The plate-dissipation 
rating for the 4CX5000R is 5000 watts for most 
applications but for audio and SSB amplifier 
applications, the maximum allowable dissipation 
is 6000 watts. Plate dissipation may be per- 
mitted to rise above the maximum rating during 
brief periods, such as may occur during tuning. 

When the 4CX5000R is operated as a plate- 
modulated rf power amplifier, the input power is 
limited by conditions not connected with the 
plate efficiency, which is quite high. Therefore, 
except during tuning there is little possibility 
that the 3500-watt maximum plate dissipation 
rating will be exceeded. 


HIGH VOLTAGE - The 4CX5000R operates 
at voltages which can be deadly, and the equip- 
ment must be designed properly and operating 
precautions must be followed. Equipment must be 
designed so that no one can come in contact with 
high voltages. All equipment must include safety 
enclosures for high-voltage circuits and term- 
inals, with interlock switches to open the prim- 
ary circuits of the power supplies and to dis- 
charge high voltage condensers whenever access 
doors are opened. Interlock switches must not be 
bypassed or ‘‘cheated’’ to allow operation with 
access doors open. Always remember that HIGH 
VOLTAGE CAN KILL. 


SPECIAL APPLICATIONS - If it is desired to 
operate this tube under conditions widely dif- 
ferent from those given here, write to Power Grid 
Tube Division, EIMAC Division of Varian, 301 
Industrial Way, San Carlos, California 94070, 
for information and recommendations. 
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SK-306 
SK-316 


AIR-SYSTEM 
CHIMNEYS 


The SK-306 and SK-316 Air-System Chimneys are intended for use 
with the tube and socket combinations listed below. They are used to direct 
cooling air to the tube’s anode cooling fins after it has been forced through 
the companion Air-System Socket. 


MATERIALS 


These chimneys are molded from a gray thermosetting polyester premix 
compound. 


INSTALLATION 

The SK-306 mounts above the chassis or plenum and is secured by the 
eight mounting screws that secure the SK-300 or SK-300A socket. 

The SK-316 mounts above the chassis with four separate mounting 
screws on 8-15/16’’ diameter pitch circle. 


@) CHIMNEY/TUBE/SOCKET COMBINATIONS 
CHIMNEY TUBE SOCKET 
SK-306 8170/4C XS5000A SK-300 
8909/4C X5000J 
8170W/4C X5000R 
SK-316 8910/4CX15,000J SK-300A SK-306 Chimney shown 
8281/4CX15,000A with 4CX5000A and 
SK-300 socket 
Ta RMT VR gars yg 90 Gp APN Ua Se sees ire COORG ane emg RF. Ath as SK-306 — 5.5 ounces 
SK-316 — 11 ounces 
@ (Revised 3-1-76) © 1963, 1966, 1976 by Varian Printed in U.S.A. 


EIMAC division of varian/301 industrial way/san carlos/california 94070 


® SK-306, SK-316 


8 PLACES 


NOTES: 


REF DIMS ARE FOR INF 


1. 


ONLY AND ARE NOT REQD 
FOR INSP PURPOSES. 
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| MILLIMETERS 


NOTES: 


1; 


DIAMETERS NOTED ARE AVERAGE 
OF DIA. MEASUREMENTS TAKEN 
90 DEGREES APART WITH PART 


UNRESTRAINED. 
2. MAX. OPERATING TEMPERATURE 


125 DEGREES C. 
3. MATL: POLYESTER PRE-MIX 
COMP. (GREY) FIBERGLASS 


SK-690 
SK-699 


AIR-SYSTEM 
SOCKET 


The Eimac SK-650 is one of the Air-System Sockets recommended for use with 
those tubes listed at the bottom of the page, or other tube types having the same 
special nine-pin base, when a compact, low-cost, special purpose socket is required. 
When this socket is used, connection is made to each of the tube electrodes except 
the anode. 

The SK-655 Screen By-Pass Capacitor is a separate encapsulated capacitor de- 
signed for use with the SK-650 Air-System Socket. When this combination is used, 
the screen by-pass capacitor can be replaced without troublesome or costly repairs. 

Both the SK-650 and the SK-655 are humidity and salt-spray resistant. 


BASE CONNECTIONS 
The SK-650 Air-System Socket consists of seven base pin contacting terminals 
(no contact is made to Pin #5) and a center control-grid terminal. The cathode of 
the tube is connected to its external circuits by the four even-numbered base pins Cc 
which, in turn, are connected to the four socket mounting tabs. Connections are made 
in this manner to minimize the effects of lead inductance. When the SK-650 Air- 
System Socket is used alone, connection is made to the screen-grid via Pin #1. Con- 
trol grid contact is accomplished by means of a 6/32” screw at the center terminal. SK-650 
THE SK-655 SCREEN-GRID BY-PASS CAPACITOR Air-System Socket 
The SK-655 Screen-Grid By-Pass Capacitor is an independent encapsulated capa- 
citor which is mounted to the SK-650 Air-System Socket by the same four socket 
mounting screws. This is a low-inductance capacitor, 1100 uuf + 20%, which provides 
a short radio-frequency path to ground. The capacitor is hi-voltage breakdown tested 
at 2000 volts d-c and rated at 1000 volts d-c. When the SK-655 is mounted on a 
grounded chassis, one side of the screen by-pass capacitor is automatically grounded. 


a MATERIALS AND FINISHES 
@ In the SK-650 Air-System Socket, the base pin terminals and the four mounting 
lugs are fabricated of beryllium-copper, heat treated after forming, then silver-plated. 
The center control-grid terminal is silver-plated brass. 
The insulating material, polytrifluorochloroethylene, is chemically inert, non-flam- 
mable, will not absorb water or water-vapors and is not affected by acids or alkalies. 
It will not react to normal solvents except in the case of halogenated compounds which 
will induce minor dimensional changes. Its physical characteristics are stable over a 
temperature range of —196°C to +199°C and it is resistant to embrittlement and 
thermal shock. 
The SK-655 Screen By-Pass Capacitor has a body, or shell, constructed of silver- 
plated brass while the eight screen-grid contacting fingers are heat treated, silver-plated 


beryllium-copper. The capacitor dielectric is silvered-mica and is encapsulated in epoxy SK-655 Screen 
resin, By-Pass Capacitor 
Net Weight of the SK-650 Air-System Socket... 1.2 ounces 

Net Weight of the SK-655 Screen-Grid By-Pass Capacitor .................. 1.5 ounces 

INSTALLATION 


Both the SK-650 Air-System Socket and the SK-655 Screen-Grid By-Pass Capacitor can be mounted to a 
chassis deck or partition by the four 0.130” diameter holes provided in each of the assemblies. Both units have 
holes which are 90° apart and are drilled on 2-17/32” diameter pitch circle. 

The SK-650 Air-System Socket requires a 2-1/8” diameter hole to accept the socket body. 

TUBE EXTRACTOR 

The SK-604 is a spring-steel device useful for inserting and extracting tubes of the type used in the 

SK-650 Air-System Socket. It is recommended for use where the construction of the equipment makes it difficult 


or impossible to grasp the tube by hand or when it is necessary to handle the tubes while they are still hot from 
recent use. 


THE SK-650 AIR-SYSTEM SOCKET IS RECOMMENDED FOR USE WITH THE FOLLOWING TUBES: 


7034/4CX150A 8621/4CX250FG 8321/4CX350A 

7609 7580W/4CX250R 8322/4CX350F 
¢ 7203/4CX250B 8249/4W300B 8904/4CX350F J 
| 8957/4CX250BC 
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- $K-655 OUTLINE DRAWING 


SK-650 OUTLINE DRAWING 


SK-700 
SK-710 


The EIMAC SK-700 and SK-710 Air-System Sockets are designed to socket the 
EIMAC 8167/4CX300A or 8561/4CX300Y. Connections are made to each of the 
tube electrodes except the anode. An integral screen-grid by-pass capacitor is 
built into the socket. 


SK-700 
The cathode contacts are insulated from ground. 


SK-700 
SK-710 


All six of the cathode contacts are connected directly to the metal body. 


HEATER CONNECTIONS 
In both socket types, one heater contact is connected directly to the 
metal body. 


SCREEN-GRID BY-PASS CAPACITOR 

a The capacitor is built into the socket and provides a low-impedance 
path to ground for screen-grid rf currents. It is tested at 1000 volts dc and 
rated at 400 volts dc. Capacitance is 1100 picofarads +20%. 


MATERIALS AND FINISHES 

The metal shell, or body, of the socket is made of silver-plated brass. 
The non-ferrous alloy contacts are heat treated after forming and then 
silver-plated. Three silver-plated brass toe clamps are supplied for mounting 
purposes. 

The socket insulating material is chemically inert, non-flammable, and 
will not absorb water or water vapor. It is not affected by strong or weak 
acids or alkalies. It will not react to normal solvents except in the case of 
halogenated compounds, which will induce minor dimensional changes. Its 
physical characteristics are stable over a temperature range of —150°C to 
+275°C and it is resistant to embrittlement and thermal shock. 


A silvered-mica dielectric is used in the screen-grid by-pass capacitor. 


AIR CHIMNEY 


The SK-606 is intended to be used with the tube mounted vertically with the 
anode up. If horizontal mounting or vertical mounting with the anode down is re- 
quired, means should be provided to retain the chimney. The air chimney is made 
of high-temperature ceramic and serves to direct the flow of air emerging from the 


socket into the anode cooling fins. It is recom mended that the SK-606 chimney, or 
its equivalent, be used with each SK-700 or SK-710 socket. 


SOCKET, TUBE, AND CHIMNEY 
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SK-700, SK-710 
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6 MACHINE 
SCREW (NOT SUPPLIED) 
2-56 UNC-28 
2 PLACES (REF 


NOTES 


MMFD * 20% , VOLTAGE - 


REF DIMS. ARE FOR INFO. ONLY AND ARE NOT 


REQD. FOR INSP_PURPOSES. 


2. TOLERANCES ARE NOT CUMULATIVE. 


CAPACITA 


VDC, TEST-400 WVDC 


(TYP 4 PLACES) 


HEATER (GROUNDED) (n) 
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TOE CLAMP DETAIL 


SK-700 


SK-700, SK-710 
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REF DIMS. ARE FOR INFO. ONLY AND ARE NOT REQD. FOR INSP 


PURPOSES. 


2. TOLERANCES ARE NOT CUMULATIVE. 


NOTES: 
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DETAILS OMITTED 


TEST, 400 WVDC 
LUG DIMENSIONS 
FOR CLARITY) 


3.__ CAPACITANCE , |IOO MMFD 25%, VOLTAGE 1000 VDC 
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TOE CLAMP DETAIL 
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SK-2200 
OK-2210 


AIR SYSTEM SOCKET 


OK-2216 


AIR CHIMNEY 


The EIMAC SK-2200 and SK-2210 are air-system sockets recom- 
mended for use with the EIM AC 8877/3C X1500A7 triode. A companion 
chimney is available, which will operate with either socket. 


With these sockets, connection is made to each tube element except the 
anode. 


No contacts are grounded on the SK-2200, while the SK-2210 has the 
grid contacts grounded to the equipment chassis when installed. 


INSTALLATION 

The SK-2200 and SK-2210 are designed for under-chassis mounting, 
and require a 3% inch hole through the chassis deck. Each socket is held in 
place by four 6-32 screws. 


AIR CHIMNEY 
J The SK-2216 chimney is made of low-loss teflon. It is held in place with 
four toe clamps which are supplied with the chimney. 


SK-2210 


NET WEIGHTS 
OES OCK COMM tes BN cI crys ie vir le 5 aa eee, 4.50z; 128 gm 
Pitee ee MeO OCK CEM RUNER 4 ns aca Ha Siar olbin nde shee gis! 4.0 oz; 113 gm 
SURO Ta OTRAS) SS eh Soe © ene ae ay ae Ca ee ae 2.002) 00m 
SK-2216 
(Effective 3-1-76) © 1971, 1976 by Varian Printed in U.S.A. 
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SK-2200/SK-2210 


NO, 6 -32 X1/4 DEEP 
IN (4) INSULATING POSTS 


GRID CONTACTS: 
(4) PLACES 


NO. 8-32 X 1/4 LONG SCREW 
(4) PLACES 


NOTES 


|. REF DIMENSIONS ARE FOR INFO. 
ONLY & ARE NOT PEePREC ECR 
CTION PURPOSES. 
2. CONNECTIONS: 


|-HEATER 
2- CATHODE 


3-CATHODE 
TUBE STOP SURFACE 4-CATHODE 


S-HEATER 
6-CATHODE 
7—CATHODE 
3.GRID CONTACTS INSULATED 
FROM GROUND 8 OTHER 
ELEMENTS. 


SK-2200 Socket 


3-1/4 DIA. HOLE THRU 


9/32 DIA THRU 
(4) HOLES 


CHASSIS CUT OUT 


FOR MOUNTING & REQUIRED COOLING 
AIR FLOW. 


| min. | Max. | 

| 8598 [8674] - - | 
| - - |l so7i [oi24] - — | 
| - - || 9924 Tioo7e | - - 

| 3099 | 3251 | - - | 
es | ee eee 


| 1059 | 1161 | 
| 742] 843] - - | 
| 742] a43[ - - "| 


(4) PLACES 


© . 
way 
MOUNTING 
SURFACE 
©) 


TUBE STOP SURFACE 


SK-2210 Socket 


NOTES: ° 
| REF DIMENSIONS ARE FOR Ii 
ONLY & ARE NOT REQUIRED FOR 
PECTION PURI Ss. 
2. CONNECTIONS: 
1-HEATER 
2-CATHODE 
3-CATHODE 
4-CATHODE 
5-HEATER 
6-CATHODE 
7—CATHODE 
3.GRID CONTACTS GROUNDED 
TO MOUNTING PLATE, 


cal MOUNTING DETAIL 


TOE CLAMP DETAIL 


(4) SUPPLIED 
P/N 889901 


NOTES: 


L_REE DIMENSIONS ARE FOR INEO 
Basra 
2. MATERIALS: 
a. CHIMNEY: 
TEFLON TFE 
. TOE CLAMP: 
BRASS SILVER PLATED 
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SK-bSU OKT OOS No eats te as seals 1-15-66 
Shea OU SK / LO Be cet. sues ee 10-15-66 
SKA; LLAL SKeTL ZA Gain ane er eters 3-15-71 
Da 4 OPE ae SIE Jas ois tar stem tet 7-15-75 
SKE O0. SIe7 BU hanno) itis oly is es 7-15-75 


SK-800B, SK-806.........%.. 4-9-64 


SKeS1 0B aSk-806 eee eee ne 6-1-67 
SK-816, SK-860, SK-870....... 3-25-75 
SK2890B SK?806) 2 ae ee 6-1-67 
SRIGONY SK=906 tat Mente ean ae 8-15-66 
SKi1 400" SK-1310,;Sk-1320 550m 3149 
SKo13065SK-1406 sere ead 8-15-66 
SK-1400A,SK-1470A eee 10-15-66 
SK-2200,.SK-7210-2) eee 8-15-72 
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The 8940 is a planar triode of ceramic/metal construction and 
rugged design to be used in advanced airborne, ground, and space 


applications up to 2.5 GHz. 


The 8940 may be used as an amplifier, oscillator, or frequency 
multiplier in the CW as well as the grid or plate-pulsed mode, or as 
a modulator or series regulator tube. In addition to the low inter- 
electrode capacitance, high transconductance and amplification 
factor, the tube has an arc-resistant cathode and a vaporization 
shield to assure stable and reliable long life operation under ad- 


verse conditions. 


8940 


PLANAR TRIODE 


The 8940 is normally supplied without a radiator and may be conduction, convection, heat- 
sink, or liquid cooled. Liquid cooling can be done by submersion of the tube in an insulating 
medium such as FC-75. Radiators for forced-air cooling as well as heat-sink adaptors permitting 


anode dissipation up to 750 watts are available as separate items. 


GENERAL CHARACTERISTICS! 


ELECTRICAL 
Cathode: Oxide Coated, Unipotential 


PMPLCEMVOMLACCE PE Meret «oy ity mods iniis (avatars 4. 6),0(a + aaede) 6) apeuees 
itrentwal wea vOltSe: eis eee ete «Shans oo) ores els one akees 


Transconductance (Average): 


SOU Nee Ee NAW., Duar teld spies > Geet s ts wie wire sires sips 
PE CATON ACTOl A AVela Ve)u nse. of. cs + 2:0. 1s = esl abeaehe che ¢ 


Direct Interelectrode Capacitance (grounded cathode) ~ 


ORD ee oc RR A blet © eats Ulam Sv ae OR "Ts ace A 


Frequency of Maximum Rating: 


EDGR ayo fic Ue Bs Sad Cov eye bay oy ne fae tt gee Puen jg 
ee eT Me POR rc se reer a a: ss thc. eta icis ce ie a tea BORE 


2253 GHz 
2.0 GHz 


1. Characteristics and operating values are based upon performance tests. These figures may change without notice 
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using 


this information for final equipment design. 


2. Capacitance values are a cold tube as measured in a special shielded fixture. When the cathode is heated to the 
proper temperature, the grid-cathode capacitance will increase from the cold value by approximately 2 pF due to 


thermal expansion of the cathode. 


3. Measured with one milliampere plate current and a plate voltage of 1 kVdc. 


(Effective 10-15-75) © 1975 by Varian 


Printed in U.S.A. 
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konto 8940 


MECHANICAL 
Maximum Overall Dimensions: 
PARADOR Pe cr aro Ssh eis Oe aIPL Pa Aen) oe BER? tres A ori 1.985 in; 50.4 mm 
Drameteteis'ss.s.ccpers RO Rs dA ote ae Cr hee ES Mio Dany, fy = 1.365 in; 34.6 mm 
NGii Weecitememet 28a tret ie ee fe ie = bate ebe va et sr Vectates as Pare pir a etn 1.9602; 56 gm 


Operatingerosition chaste oh eleyory eke py excuse, tela pske a Ger egsy gee eeueee ec mune en 
Maximum Operating Temperature: 

Ceramic/Metal Seals ......... MUO cee eee es We Site ws Core Ree oes be See Ee ae is ee 
COOL yates at rete iie es tape vel ovepape aus oie ane qe) i CONGUCHON | CONVeCt ON SIOrced alt eOniiduay 


RANGE VALUES FOR EQUIPMENT DESIGN 


Heater? Gurrent’at.0.3 volts: < 5 Serer ae Seiten eee Aye ee ae . 2.05 2.50 A 
Cathode Warmup [ime t,.)s0.. terete my a Aa ee i SPE eee Se eee s 90 --- sec. 
Interelectrode Capacitance! (grounded cathode connection) 
OFT ie boas Pee Roget See. 8 oY PORT ae Lia swedee's aeteeen ads Ge Meyeee pet ce. Aas 1353170808 
Gout erates. ROTA A VEE phd Oe TERT Aa Oa tad ote --- 0.11 pF 
Cops es TERE Oe Hah ath Donaioniekeraual > Pers AID, tee ad Seen teat eee Ord take 3.38 1 4.25pr 


1. Capacitance values are for a cold tube as measured in a special shielded fixture. 


el 


GRID PULSED OR PLATE PULSED AMPLIFIER OPERATING CONDITIONS for 8940 in Respresentative 


OR OSCILLATOR Application Grid | Plate 
Grid Pulsed|Pulsed} Pulsed 


Amplifier | OSC 


ABSOLUTE MAXIMUM RATINGS: 


FrequenCVsacaemere cus Wee ‘ : Z GHz 
DC PLATE VOLTAGE(grid pulsed)... 4000 VOLTS Heater vottege she 
PEAK PULSE PLATE VOLTAGE Re Pokies, ee. ee 

(plate pulsod) MMe wie sy 6500 VOLTS ODE Vi Mita co eee 
DG GRID VOLTAGE fs. tents =e -150 VOLTS Poak Video Grdicurrent 0.7 
INSTANTANEOUS PEAK GRID-CATHODE VOLTAGE . 3 

Grid negative to cathode 500 VOLTS Pulse Drivel Power lapprax.)) 600 

: Batt yee) 5) Niky aio a a Useful Power Output( ‘’ ) 6000 

Grid positive to cathode ..... 200 VOLTS Pulee-Duration ae 500 
PULSE: PLATE;GURRENT! 3) ia" 20 12 AMPERES Duty’ Factor teas 0.01 
PUESESGRIDZCURREIN Tie to capes 4 AMPERES Bandwidthe etme wis 75 MHz 
OMS Ota ede alee Ul 12) 1, Using EIMAC Radiator Part No. 158096. 

Forced Air Cooling! ........ 750 WATTS 2. For applications using longer pulse duration and/or 
GRID DISSIPATION (Average) ... . 2 WATTS higher duty cycle consult the nearest Varian Elec- 
FREQUENCY ....-.- +--+ eee: 2.5 GHz tron Tube & Devices Field Office, or the Product 
PULSE: DURATION 2.05% as enti 6 ps Manager, EIMAC Division of Varian, Salt Lake City, 
DUTYSERGTOR St ere renre .0033 Utah. 
ee 
PULSE MODULATOR AND PULSE AMPLIFIER AVERAGE PLATE DISSIPATION 
SERVICE Forced Air Coolingl!. 2. Po. os 750 WATTS 

GRID DISSIPATION (Average) ...... 2.0 WATTS 
ABSOLUTE MAXIMUM RATINGS: PULSE DURATIONZA2 9 ate fae, 6 ps 
CUP-OFP MLD Nee ater teu ie tenets iets 35 
DG PLATE VOLTAGE ee 2 ne 4000 VOLTS 
PEAK PLATE VOLTAGE...... 6500 VOLTS 1. Using EIMAC Radiator Part No. 158096. 
DGIGRID VOLTAGE waar etats -150 VOLTS 
INSTANTANEOUS PEAK GRID-CATHODE VOLTAGE 2. For applications using longer pulse duration and/or 

Grid negative to cathode .. 500 VOLTS higher duty cycle consult the nearest Varian Elec- 

Grid positive to cathode .. 100 VOLTS tron Tube & Devices Field Office, or the Product 
PULSE CATHODE CURRENT .. 16 AMPERES Manager, EIMAC Division of Varian, Salt Lake City, 
DCiPLATE: CURREN Titus. cere ees 600 MILLIAMPERES Utah. 


CW RF POWER AMPLIFIER OR OSCILLATOR 
ABSOLUTE MAXIMUM RATINGS: 
BOPLATE VOLTAGE! siiod elec. as. « 4000 VOLTS 


Sea LAGE Se wiinitomeme arn & \e! 6 he -200 VOLTS 
INSTANTANEOUS PEAK GRID-CATHODE VOLTAGE 


8940 sare 


DGLPEATESCURREN dienes reece y cee 0.6 AMPERE 
DEEGRIDECURREN lees ane eee nee 0.07 AMPERE 
AVERAGE PLATE DISSIPATION 

Foreced-AirsCooling. | isan ydeke oe 750 WATTS 
GRID DISSIPATION (Average) ..... 2.0 WATTS 


Grid negative to cathode ...... 350 VOLTS 
Grid positive to cathode ...... 30 VOLTS 1, Using EIMAC Radiator Part No. 158096. 
APPLICATION 


For general application information please 
refer to the Planar Triode Operating Instruction 
Sheet. The operating instructions should be con- 
sulted prior to the designing of new requirements 
around the above tube type. For unusual and 
special applications consult the nearest Varian 
Electron Tube Field Office, or the Product 
Manager, EIMAC Division of Varian, Salt Lake 
City, Utah. 

The cathode and grid flanges should not be 
altered in any way such as by machining or filing, 
Since the final seal could be damaged. Maximum 
torque applied to flanges during installation 
should not exceed 15 inch pounds. 

For optimum RF performance, the anode line 
should make good contact on the anode area in- 
dicated on the outline drawing. 


Soldered connections may be made to the anode 
stud, grid or cathode flanges, and heater con- 
tacts where adequate heat sinking and good 
soldering practices are followed to minimize the 
heat applied to the tube and the thermal gradient 
across the metal to ceramic brazed areas. If 
forced air cooling is provided, auxiliary air flow, 
apart from the air flowing through the radiator, 
should be provided to cool the tube envelope and 
other tube terminals. Some conduction cooling is 
always provided through the contact terminals. 
However, these terminals usually exhibit poor 
heat transfer, often having a temperature gradient 
across them as high as 50°C. 
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AIR COOLING DATA FOR 8940 


MA-2600 


Chae fae el 
Verena 
ft ; 


35 


30 


20 


araguead 
i ee ase eat 
Beal | 


PRESSURE DROP, INCHES 


AIRFLOW 
FROM 
BLOWER 


— COWLING DETAIL - 


1. Inlet Air at 20°C 


2.Use Radiator No. 158096 (Copper—Pin) in 
Cowling as shown. 


3. Temp. measured at Anode Cup—Plate 
Insulator Seal . 


4. Describes Typical MAX. CW Operating 
Point - 


8940 
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COOLING DATA FOR 8940 IN FC 75 DIELECTRIC COOLANT 


MA-260I 
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O 
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PLATE DISSIPATION, WATTS 
NOTES: 
1. USE RADIATOR 158096 (Copper - Pin) 5. MAX. CW RATING - CONTACT PLANAR MGR. 
2. TUBE AXIS VERTICAL IN LIQUID. EIMAC, SLC ON INTERMEDIATE OR HIGHER 
3. LIQUID AMBIENT TEMPERATURE 40°C. POWERS THAN SHOWN. y' 
4. TUBE W/O COOLER STUD COOLING ONLY. 6. SEAL TEMPERATURE IS MEASURED AT | 


PLATE TO ANODE INSULATOR FLANGE 
(SEE 'V’ ON OUTLINE DWG.) 


® 


8940 


DIMENSIONAL DATA 


Anode 


/ 1/2-20 UNF 


fo} is) 

Oo} @ 

alas 
[e} Ke) 


) 


ef. Surface 
Top Anode Flg 


\ 


R 


are for 


Rete Dams: 


info. only & are not 


req'd for inspection 


purposes. 
2. Contact Sirface dims. 


Cathode — 


AA & AB are for cavity 
design purposes only & 
are not intemded as 


inspection criteria 
3. Contact surfaces are 


-030 around dim. 


indicated. 


e 


Heater ~_ 


4. TIR of Contact Surfaces 


are specified in indi- 


vidual Tube Electrical 


Specs. 
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8941/Y690 


PLANAR TRIODE 


The 8941 is a planar triode of ceramic/metal construction de- 
signed for use in airborne, ground and space applications as a grid 
or plate pulsed oscillator, amplifier, or frequency multiplier at 
frequencies up to 2.0 GHz. The extended grid to cathode insulator 
permits reliable operation in some applications to 12 KV’. The other 
Special features of this tube include high transconductance, high 
mu and high current capability from an arc-resistant, extended 
interface matrix cathode. 

The tube is normally supplied without radiator and may be con- 
duction, convection, heat sink or liquid cooled such as immersion 
in an insulating medium (eg. FC-75). Radiators for forced-air 
cooling as well as heat sink adapters permitting anode dissipations 
up to 750 watts are available as separate items. 

The Y-690 is an 8941 which has been specially processed for series regulator and switch tube 
service and will operate in some applications to 15 KV!. Solder tabs are available on special 
request permitting attachment of flying leads for grid, cathode and heater connections. 


eo GENERAL CHARACTERISTICS! 
ELECTRICAL 
Cathode: Oxide Coated, Unipotential 
ete OM ACE eer etre eg rages ool cee cvs) 4). eeu ae ae 6.3.+0.3 V 
MotrenteaOtivOlicn. « siemtuaneeginl 8 802 oer Miro ss. Sig ee oh 2.25 A 
Transconductance (Average): 
ee TTD TES sen inaese om ane Al AL ee Pe ae as ea eC 75 mmhos 
emuisioatonshactor (Average): >. Methey seme. Py CO , Mh 200 
Direct Interelectrode Capacitance (grounded cathode)2 
MURR Say oe Se ccits vil cc TESST RCN ONC Met S's OEM AIDE a, 14.0 pF 
CAST Aap Eee Aa ilk ear rh oy na a gy AR RN RSET abd ae 0.11 pF 
ET ue pi a ae aa A Sanaa RSI hd yA ences ey ee es yen) 
LO EANE TEE. glee tate Cnr eee Ste 7 rae a oe ne -20 V max. 
Frequency of Maximum Rating: 
EAE Sey AVES pg 9 GPA OE kA en A A en eee eS 2 2000 MHz 
RIG eeOr Air toE UL sei aes tet non tee Tete me rote) ei ote LEMME NE ce 2000 MHz 


1, Characteristics and operating values are based upon performance tests and environmental conditions. These 
figures may change without notice as the result of additional data or product refinement. EIMAC Division of Varian 
should be consulted before using this information for final equipment design. 


2. Capacitance values are for a cold tube as measured in a special shielded fixture. When the cathode is heated to 
the proper temperature, the grid-cathode capacitance will increase from the cold value by approximately 2 pF due 
to thermal expansion of the cathode. 


call 3. Measured with one milliampere plate current and a plate voltage of 1 kVdc. 


(Effective 10-15-75) © 1975 by Varian Printed in U.S.A. 
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dno 8941/Y690 


MECHANICAL 


Maximum Overall Dimensions: ; 
IPO OLA Pesala eta wehem sy ors emer Wc akon ct aa sti Nl shy te cals fecal eaten Reine ees ppd tie ale iE iti) 
DTAMELE Uy sar act en f Peace eee uo te larity aes (alee ver ates. oe camel 1.365 in; 34.60 mm 

MEUUNCIOU Uhh ans vie tel suis te) et alapelie he tes MeMes Wel viel ais ete bs ere te Satare Meum 1.9602; 56 gm 

OPETAtIN Ge HOSITION Gee win x venss og ocouay Metals” onste wins Suen eyelln io) susee ene 6 ck aaenet yn cee ae en 

Maximum Operating Temperature: 

Geramic/MeétaliSeals i)... ahs ites ile oie) e syelecnge MM ca sf baienbcn 1 COs snses MeiGtNnt Sener mmnCg Os ee 

COOLING 125) .]o sas are tie: «i = aileie eel etaeal ss eratare st) GONdUCKION, convection miiguid or forces 


ENVIRONMENTAL 

SHOCK LL MS NO N-Operatine screw iG, chet is oiwper erecta, ote ie aids Vacs Tea « tein ete aE 2 oe OO 
Vibration. +Operating,sALAAxIS’ oss 2 srsccts cute ts isles «wate das iag ci teie site he Cente mmm nee: Atte ae mmameD CEG 
Altitude; max., in suitably designed circuit ...... Se at a La A  Lahtaparohe ss ee eOU, OU Uanets 
RANGE VALUES FOR EQUIPMENT DESIGN Min. Max. 

Heater: Current at-0.5 VOUS mon eres erie wits aiid NR AEs ee 5 aa ydh a aes a AO 

CathoderW armup: Lime gy auc eee eee ie ‘Sb Baw 9 0m 64 JE a eiitict tote te 90 --- sec. 
Interelectrode Capacitance! (grounded cathode connection) 

ONY epee ae, CRE REUSE cman shoe Ae Lt reel 0 ZA cee Cee Lee LO 
Courts tds weet peter narod met ete slece ces eager.) 4% DMN S eermmm mrt mt Ab LAN! Sidi 
CODe en deabs et sue Bee ORE re Os) eet eA LS Caslnh ote ahaa s ay RO mR yeaeae 2.00) a. Um pEs 


1. Capacitance values for a cold tube as measured in a special shielded fixture. When the cathode is heated to the 
proper temperature, the grid-cathode capacitance will increase from the cold value by approximately 2 pF due to 
thermal expansion of the cathode. 


GRID PULSED OR PLATE PULSED AMPLIFIER Operating Conditions for 8941 in representative 
OR OSCILLATOR applications: 
Cathode Biased, rf | Grid Pulsed 
ABSOLUTE MAXIMUM RATINGS: | Pulsed Amplifier 3] Amplifier 
Frequency) “cil ee etn ee 1850 | 1090 MHz 
DC PLATE VOLTAGE (grid pulsed). . 10,000 VOLTS Heater! Voltage....<,, sats. nee ee 6:3 oeeh AY 
PEAK PULSE PLATE VOLTAGE DC) Plate; Voltage au) pues o, 4500 | 5000 Vdc 
(plate pulsed lies. Wanwy niu scat 12,000 VOLTS DG Grid Woltagen eeu see -40 -60 Vdc 
DG@IGRIDEVORTAGE Ss eicies seanieerees -350 VOLTS Peak Video Plate Current ..... 3o1 4.0 a 
INSTANTANEOUS PEAK GRID-CATHODE VOLTAGE Peak Video Grid Current ..... 6 AY Aa NE 
Grid negative to cathode ...... -750 VOLTS Useful Power Output ........ 4.2 | 10.0 kw(peak) 
Grid positive to cathode ...... 175 VOLTS Pulse: Duration iter wesc ets 3.0 3.0 ps 
PUESE PLATE CURRENT cpr acer: 12 AMPERES Duty: Cycle iy eer en eee rae 0,04 | 0.001 
PYULESE: GRIDICWURRENT ea. nun east: 3.0 AMPERES GAIN tle ae eet cia als Ales 12.0 dB 
AVERAGE PLATE DISSIPATION Bandwidth jt) 2 sie as i etemaet 20 --- MHz 
Forced Air Cooling) ay eeeeak, 750 WATTS 
GRID DISSIPATION (Average) .... 2.0 WATTS 2. For applications using longer pulse duration and/or 
FREQUENCY 2) are dee) Sete Geen 2.0 GHz higher duty cycle consult the nearest Varian Elec- 
PULSE DURATION 4:2 icueisecs hie 6.0 ps tron Tube & Device Field Office, or the Product 
DUTY FACTORS mavina vay wie ste renee .0033 Manager, EIMAC Division of Varian, Salt Lake City, 
Utah. 
1. Using EIMAC radiator PN 158096. 3. No gate pulse used. 


PULSE MODULATOR AND PULSE AMPLIFIER 
SERVICE (Type Y-690) 


ABSOLUTE MAXIMUM RATINGS: 


DGIPEATESV OMIAGE Rese. 15,000 VOLTS 
PEAK PLATE VOLTAGE..... 18,000 VOLTS 
DECI WOLWNGE 5.5 5 ex -350 VOLTS 
INSTANTANEOUS PEAK GRID-CATHODE VOLTAGE 
Grid negative to cathode . . -750 VOLTS 
Grid positive to cathode .. 100 VOLTS 
PULSE CATHODE CURRENT. . 16 AMPERES 


DG PLATE CURRENT wisi se 600 MILLIAMPERES 


8941/Y690 sare 


AVERAGE PLATE DISSIPATION 


FOLCGU ANI te DONIN Gs foi motte. an Beane 750 WATTS 
GRID DISSIPATION (Average) ...... 2 WATTS 
EULSEIDURA TION At... ss ticgttan menage 6.0 ps 
DOR PACTORGay lat hela ae nee .0033 
CUTSORM MU Sica ce tet aees Hay pins ae 90 


1, Using EIMAC radiator PN 158096. 

2. For applications using longer pulse duration and/or 
higher duty cycle consult the nearest Varian Elec- 
tron Tube & Device Field Office, or the Product 
Manager, EIMAC Division of Varian, Salt Lake City, 
Utah. 


APPLICATION 


For general application information please 
refer to the Planar Triode Operazing Instruction 
Sheet. The operating instructions should beé con- 
sulted prior to the designing of new requirements 
around the above tube type. For unusual and 
special applications consult the nearest Varian 
Electron Tube Field Office, or the Product Man- 
ager, EIMAC Division of Varian, Salt Lake City, 
Utah. 

The cathode and grid flanges should not be 
altered in any way such as be machining or filing, 
since the final seal could be damaged. Maximum 
torque applied to flanges during installation 
should not exceed 15 inch pounds. 

For optimum RF performance, the anode line 
should make good contact on the anode area in- 
dicated on the outline drawing. 


Soldered connections may be made to the 
anode stud, grid or cathode flanges, and heater 
contacts where adequate heat sinking and good 
soldering practices are followed to minimize the 
heat applied to the tube and the thermal gradient 
across the metal to ceramic brazed areas. If 
forced air cooling is provided, auxiliary air flow, 
apart from the air flowing through the radiator, 
should be provided to cool the tube envelope and 
other tube terminals. Some conduction cooling is 
always provided through the contact terminals. 
However, these terminals usually exhibit poor 
heat transfer, often having a temperature gradient 
across them as high as 50°C. 
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AIR COOLING DATA FOR 8941 
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PRESSURE DROP, INCHES 


Pressure 


AIRFLOW 
FROM 
BLOWER 


Ls 


— COWLING DETAIL - 


1. Inlet Air at 20°C 


2. Use Radiator No. 158096 (Copper—Pin) in 
Cowling as shown. 


3. Temp. measured at Anode Cup—Plate 
Insulator Seal . 


4. Describes Typical MAX. CW Operating 
Point . 
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COOLING DATA FOR 8941 IN FC 75 DIELECTRIC COOLANT 


MA-260I 


150 


125 


100 


75 


SEAL TEMP, °C (NOTE 6) 


50 


25 


PLATE DISSIPATION, WATTS 


NOTES: 
1. USE RADIATOR 158096 (Copper - Pin) 5. MAX. CW RATING - CONTACT PLANAR MGR. 
2. TUBE AXIS VERTICAL IN LIQUID. EIMAC, SLC ON INTERMEDIATE OR HIGHER 
3. LIQUID AMBIENT TEMPERATURE 40°C. POWERS THAN SHOWN. 
4. TUBE W/O COOLER STUD COOLING ONLY. 6. SEAL TEMPERATURE IS MEASURED AT 


PLATE TO ANODE INSULATOR FLANGE 
(SEE ‘V’ ON OUTLINE DWG.) 


/ Anode 


(x) z He 1/2-20UNF DIMENSIONAL DATA 


VA Ref. Surface 


(Top Anode Flg) 


ine) 
oO 
By 
je) 


NOTES: 

Tenet. eULMG. are lor 
info only & are not 
req'd for inspection 
purposes. 


2. Contact Surface Dims. 
AA & AB are for cavity 
(«) design purposes only 
& are not intended 
i as inspection criteria 
3. Contact Surfaces are 
+ .030 around dim. 
indicated. 


4. TIR of Contact Sur~ 
faces are specified 
in individual Tube 
Electrical Specs. 
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3CPX1500A7 


HIGH-MU 
POWER TRIODE 


The EIMAC 3CPX1500A7 is a rugged ceramic/metal high- 
mu power triode, designed with beam-forming cathode and 
control-grid geometry to allow the simplicity of design and 
circuit advantages of a triode with the gain of a tetrode. 

The 3CPX1500A7 is intended for pulse modulator or 
pulse regulator service, with a pulse plate current rating of 
50 amperes, and a voltage holdoff rating of 10,000 volts in 
air, with forced-air cooling of the anode, or 15,000 volts 
when immersed in a suitable dielectric liquid which is also 
used for tube cooling. 

An Air-System Socket (EIMAC SK-2200) and an Air Chim- 
ney (EIMAC SK-2216) are available for those applications 
requiring forced-air cooling. 


GENERAL CHARACTERISTICS! 


ELECTRICAL 
Cathode: Oxide Coated, Unipotential 
» eet eV Ol a Ve ms hee eee Ce eT. Loken Ieee eects! kohBae oe cant at ae Sie. Oey, 
CUTE et (ted CEOS RVO LES artis anc ar tater css CNC re MRM Aarme /Siiet ae LD ar 
mransconductance (Average, with Ip= 1:0 Adc) 2.20. 2 eos Se et 55,000 pmhos 
MURR AION TC ACTOR AV Cla Ce ater tee uel: os afte ie, siecle on abe wie eeecei ee ot 200 
Direct Interelectrode Capacitance (grounded cathode) 2 
tetsu ty ns 2. CRS TMI. os wae elias BETS ae Gd wis one 38.5 pF 
Ea (ame S ee en emen Mean eke ees er Te; eae te sje) ona? aMndinitis “ayiedalie (Seictbelnens ap epsar ts 0.1 pF 
eyed wl Yom catie eyars Be a aetna Gane ESBS Fey 2k SL aay eee ee nn 10 pF 


1. Characteristics and operating values are based upon performance tests. These figures may change without notice 
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using 
this information for final equipment design. 


2. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic 
Industries Association Standard RS-191, 


MECHANICAL 
Maximum Overall Dimensions: 
POND Meee then. urea eel Ct. taba Gee cB aby fs: G \ibieehel ae ibe «Bel areas 4.02 in; 102 mm 
Lot alk Oe tae meee aU Te ae ees Muses ROE. i) as hes kee take hh ob ecu, vee’ eice 3.38 in; 86 mm 
BGCTEWOUCT teeta ere tere, Seeger iy ee to) 5 tan uiteleny Mincden’. «coup ieraie 0.8 26 0z;735 gm 
SyeLSTge Enya ged st ecsh) wil 4 ra al eerie ae ba go UN Ae i a eS” wore ant Any 
Maximum Operating Temperature, Ceramic/Metal Seals or Anode Core ............. ZO0FE 
PEO CMME Eres Ss se 2 hos isis Vath cb oes eee tater ee wlio eee Forced Air or Liquid Immersion 
(Effective 9-1-75) © 1975 by Varian Printed in U.S.A. 


EIMAC division of varian / 301 industrial way / san carlos / california 94070 


dno 3CPX1500A7 


oF Teta eT ORE em. Moivg hay gy Rea) seagate site seu tobelsls sets te, clei tel pe ee en DEOL ALLL 
Recommend ed Air-sy stem@nocketess wows Ms wie G bla eels eu mide ais klk ee IMA Ce 200 
RECOMMCUCECEAICUSILINNE Vee mage Lone eres erat, Lees vin rset a neem stern ee EM AGES Ka oe kG 
RANGE VALUES FOR EQUIPMENT DESIGN : 
Min. Max. 

Heater: Current at 5.5 volts ...... BAT AR, RC. URE eats, PLOT are 
Cathodes Warmttpgbimei. ss .< 5.3% Sete RRR 1SF EU ; ee _™ 90 +--- sec 
Interelectrode Capacitance (grounded cathode connection) 1 

LOTT 5: Soares cae Oishi AA SR RA Ad ~HRDIOR BE) AG. 08" 4100 ene 

COUTTS Faecuaes Ee teraeienne, Ge as asa SURI MS, SRC rT ee SI ae eee 02h 

ay ie ian, 041 a) Sg A) i oa oo a, TSR ta PEI, SON REY 0. eT ny 


1, Capacitance values are for a cold tube as measured ina special shielded fixture in accordance with Electronic 


Industries Association Standard RS-191. 
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PULSE MODULATOR OR SWITCH TUBE SERVICE 


TYPICAL OPERATION - Pulse Modulator Service 


ABSOLUTE MAXIMUM RATINGS: Plate Voltage scien eee 10.0 15.0 kVdc 
10 Aire In Oite Pulse Plate Current ')).50 . 22. 40 40 a 
HEATER VOLTAGE .... 5.5+5% 5.5+5% VOLTS Grid Voltagerttay: oe ee -125 -150 Vdc 
DC PLATE VOLTAGE ... 10.0 15.0 KILOVOLTS Pulse Positive Grid Voltage 3.. 340 340 v 
DC GRID VOLTAGE.... -200  -200 VOLTS Pulse Grid Current3........ 1.5 1.500 
PEAK PLATE CURRENT). . 50 50 AMPERES Pulse Duration “Sen can ee 2.0 2.0 ps 
PULSE LENGTH&DUTY!. See Derating Chart Duty.) Se ee 0.0006 0.0006 
PLATE DISSIPATION2. . . 1500 1500 WATTS Pulse Driving Power3....... 697 735 w 
GRID DISSIPATION .... 25 25 WATTS Pulse Output Power3 ....... 306 506 kw 
Pulse Output Voltage3...... 7.68 12.68 kv 


1. Pulse length, pulse plate current, and duty are in- 
terrelated; see Derating Chart. 

2. Plate dissipation values shown are nominal; capa- 
bility is dependent on cooling technique and equip- 
ment design. In all cases the ABSOLUTE MAXIMUM 


temperature ratings should not be exceeded, and for 
best life and consistent performance operation at 
lower temperatures is normally beneficial. 

3. Approximate value. 


APPLICATION 


MECHANICAL 


MOUNTING - The 3CPX1500A7 may be operated 
in any position. The SK-2200 socket is designed 
to hold the tube and make all base contacts, and 
for applications where forced-air cooling is to be 
used, the matching air chimney, SK-2216 is avail- 
able. 


COOLING - The 3CPX1500A7 may be either 
forced-air cooled or liquid-immersion cooled in a 


Suitable dielectric coolant fluid. The maximum 
temperature limit for external tube surfaces and 
the anode core is 250°C, but it should be noted 
that, where long life and consistent performance 
are important design factors, operation at some- 
what lower temperatures is normally beneficial. 
The air cooling data shown will maintain tube 
temperatures below 225°C with 50°C cooling air. 


When the tube is liquid-immersed, circulation 
of the dielectric fluid will normally be required 
and the designer is cautioned to assure sufficient 
tube cooling for the maximum dissipation level 
likely to ever be reached with some safety factor 
allowance. 


Base-to-Anode Air Flow (sea level) 


Anode i Pressure 
Dissipation Drop 
(watts) In./H 0 


Anode i Pressure 
Dissipation Drop 
(watts) In./H 0 


Note: 1) Tube mounted in SK-2200 Socket with 
SK-2216 Chimney. 

2) An allowance of 25 watts has been 

made for grid dissipation and 50 watts 
for filament power. 


BEECTRICAL 


FILAMENT/CATHODE OPERATION - Pulse 
current capability of the 3CPX1500A7 is depen- 
dent on cathode temperature, which in turn is 
dependent on heater voltage. When the full rated 
(ib=50 amperes maximum) anode current is re- 
quired, the heater voltage should be operated at 
5.5 volts and not deviate from this nominal value 
by more than plus or minus five percent. When a 
lower value of anode current (ib=24 amperes max- 
imum) is adequate for the application, the heater 
voltage should be reduced to 5.0 volts, plus or 
minus five percent, and tube life expectancy will 
be greatly improved. In cases where better life 
expectancy and consistent performance are fac- 
tors, regulation to better than five percent will 
normally be beneficial at either heater voltage 
level. Voltage should be measured with a know 
accurate rms-responding meter. 


3CPX1500A7 Sate 


ANODE CURRENT - For pulse service, either 
as a switch tube or modulator, or for voltage regu- 
lator applications, an anode current (during the 
pulse) of up to 50 amperes is available, with 
Ef=5.5 volts, or up to 24 amperes with Ef=5.0 
volts. Peak current capability, pulse length, and 
duty factor are interrelated and the PULSE DE- 
RATING DATA should be consulted. For pure dc 
service, the anode current should be limited to 
1.0 ampere. 


HIGH VOLTAGE - For air operation, anode volt- 
age should not exceed 10 kVdc at sea level. This 
value allows some safety factor, but does assume 
a clean tube with no buildup of dirt or grime a- 
cross the insulating ceramic. At higher altitudes 
a reduction in voltage may be required to preclude 
the possibility of external tube flashover. When 
the tube is immersed in a liquid dielectric coolant 
with suitable insulating properties the allowable 
anode voltage is 15 kVdc at any altitude. 

The operating voltages for this tube must be 
considered as potentially lethal and the equip- 
ment must be designed properly and operating 
precautions must be followed. The equipment 
must include safety enclosures for the high- 
voltage circuits and terminals, with interlock 
switches to open the primary circuits of the 
power supplies and to discharge high voltage con- 
densers whenever access doors or covers are 
opened. Interlock switches must not be bypassed 
or ‘‘cheated’’ to allow operation with access 
doors open. Always remember that HIGH VOLT- 
AGE CAN KILL. 


PLATE SURGE-LIMITING IMPEDANCE - Tubes 
such as the EIMAC 3CPX1500A7 are built with 
closely spaced electrodes. This results in high 
voltage gradients even at normal operating volt- 
ages. A high-energy arcover between electrodes 
may be destructive, and therefore a series im- 
pedance in the anode lead is recommended, or the 
anode supply should be designed so that it has 
sufficient self impedance to limit the short-circuit 
current to 10 times the maximum pulse-current 
rating. Normal overload protection techniques 
should also be used in the anode circuit to pre- 
vent tube damage in the event of a fault condition. 


ig 3CPX1500A7 


X-RADIATION HAZARD - High-vacuum tubes 
operating at voltages higher than about 10 kilo- 
volts produce progressively more dangerous X-ray 
radiation as the voltage is increased. The 3CPX- 
1500A7, operating at its rated voltages and cur- 
rents, is a potential X-ray hazard, with only 
limited shielding afforded by the tube envelope. 
Moreover, the X-ray radiation level can increase 
Significantly with aging and gradual deterioration, 
due to leakage paths or emission characteristics 
as they are affected by the high voltage. X-ray 
shielding must be provided on all sides of tubes 
operating at these voltages to provide adequate 
protection throughout the tube’s life. Periodic 
checks on the X-ray level should be made, and 
the tube should never be operated without ade- 
quate shielding in place when voltages above 10 
kilovolts are in use. Lead glass, which attenuates 
X-rays, is available for viewing windows. If there 
is any doubt as to the requirement for or the ade- 
quacy of shielding, an expert in this field should 
be contacted to perform an X-ray survey of the 
equipment. 

Operation of high-voltage equipment with in- 
terlock switches ‘‘cheated’’ and cabinet doors 
open in order to be better able to locate an 
equipment malfunction can result in serious 
X-ray exposure. 


GRID OPERATION - The maximum rated dc grid 
bias voltage for the 3CPX1500A7 is -200 Vdc and 
the maximum grid dissipation rating is 25 watts. 
In normal applications the grid dissipation will 
not approach the maximum rating. 


PLATE OPERATION - The anode of the 3CPX- 
1500A7 is nominally rated for the dissipation 
values shown on Page 2 depending on the type of 
cooling used. When the tube is immersed in a 
liquid dielectric coolant, with proper circulation, 
and (if required) provisions for dielectric fluid 
cooling, dissipation capability is actually limited 
only by tube temperature, especially in the seal 
areas and the anode core. 

In pulse service average anode dissipation 
may be calculated as the product of pulse anode 


current, pulse tube-voltage drop during conduc- 
tion, and the duty factor. Actual dissipation may 
often exceed the calculated value, however, if 
pulse rise and fall rimes are appreciable com- 
pared to pulse duration. This occurs because long 
rise and fall times allow plate current to flow for 
longer periods in the high tube-voltage-drop 
region. 


INTERELECTRODE CAPACITANCE - The 
actual internal interelectrode capacitance of a 
tube is influenced by many variables in most 
applications, such as stray capacitance to the 
chassis, capacitance added by the socket used, 
stray capacitance between tube terminals, and 
wiring effects. To control the actual capacitance 
values within the tube, as the key component 
involved, the industry and the Military Services 
use a Standard test procedure as described in 
Electronic Industries Association Standard 
RS-191. This requires the use of specially con- 
structed test fixtures which effectively shield 
all external tube leads from each other and 
eliminates any capacitance reading to ‘‘ground’’. 
The test is performed on a cold tube. Other 
factors being equal, controlling internal tube 
capacitance in this way normally assures good 
interchangeability of tubes over a period of time; 
manufacturer’s technical data, or test specifi- 
cations, normally are taken in accordance with 
Standard RS-191. 


The equipment designer is therefore cautioned 
to make allowance for the actual capacitance 
values which will exist in any normal application. 
Measurements should be taken with the socket 
and mounting which represent approximate final 
layout if capacitance values are highly signifi- 
cant in the design. 


SPECIAL APPLICATIONS - If it is desired to 
operate this tube under conditions widely dif- 
ferent from those given here, write to Power 
Grid Tube Product Manager, EIMAC Division of 
Varian, 301 Industrial Way, San Carlos, California 
94070 for information and recommendations. 
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TYPICAL CONSTANT CURRENT CHARACTERISTICS 
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PLATE CURRENT — AMPERES 
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3CW20,000A3 


WATER-COOLED 
MEDIUM-MU 
POWER TRIODE 


The EIMAC 3CW20,000A3 is a ceramic/metal power triode in- 
tended primarily for use as a power oscillator in industrial-heating 
applications. It is also recommended for use as a grounded-grid FM 
amplifier, as a conventional plate-modulated amplifier, or as a 
linéar amplifier. 

The anode dissipation rating is 20,000 watts with water cooling. 


GENERAL CHARACTERISTICS! 


ELECTRICAL 
Filament: Thoriated Tungsten 
CORRS ia Se) Se er er a a 7.5+0.4 V 
RTP OV beh ck yreds. wie ioch wun than wok 100 A 
Amplification Factor (Average) ........... 20 
Direct Interelectrode Capacitances 2 
TEL gg abe te nm kA nh eno aely ely 
RM Tee ats fous <5 ox -% so SSI IO Lon DE 
Pa i Le ey, 34 pF 
Frequency of Maximum Ratings (CW) ....... 140 MHz 


1. Characteristics and operating values are based upon performance tests. These 
figures may change without notice as the result of additional data or product 
refinement. EIMAC Division of Varian should be consulted before using this 
information for final equipment. 


2. Capacitance values are for a cold tube as measured in a special shielded 
fixture in accordance with Electronic Industries Association Standard RS-191. 


MECHANICAL 
RLS MR AMS VAD ateNa is Mia LSPS RNA eI Meet A DR its PE Kees oe ee ee Special, Coaxial 
een eeAtOVSteM SOCKEL Gy. 02 sal cls, sue acces ca hte teas 4 cit csicae ee tnaess _EIMAC SK-1300 
DRS eAN OO SITLON iGroe sts BAe: «Pe coceio lt tah file ibis poncls eyeeia ald-ztgaerd Vertical, base up or down 
whale di82) Os orgattagleg RA at aN dN Ol a A ga ln EL Water and Forced Air 
Maximum Operating Temperature: 
Bowelope.and Ceramic- Metal Gealsiv wi. f tind ois ae tor eee OI An. RS 25026 
Maximum Overall Dimensions: 
TONS a Re Solis ot se Stes Airis bakd oe ede Aten ee ee 10.21 in; 259.3 mm 
GET eS ae Ah a CO Pe Rk Oe rien SR AY ete, IY Ser 4.65in; 118.1 mm 
tN Cl OM meen eae tid. 2 se he ate RUPE Ie areca tbe alo ret oye 1271S; sa ee 
(Effective 8-1-75) © 1963, 1966, 1975 by Varian Printed in U.S.A. 


EIMAC division of varian / 301 industrial way / san carlos / california 94070 


dnt. 3CW20,000A3 


RADIO-FREQUENCY POWER AMPLIFIER 
PLATE-MODULATED 
Class C 


ABSOLUTE MAXIMUM RATINGS 


DCI PLATE VOLTAGE kaa wud ome «| 3500 VOLTS 
DCE LATE (CURRENT ipa: srett ce te 3.0 AMPERES 
PLATE DISSIPATION ste tigen 3s) ee 13.5 KILOWATTS 


GRID DISSIPATION 250 WATTS 


RADIO-FREQUENCY LINEAR AMPLIFIER 
Grounded-Grid, Class AB2 


ABSOLUTE MAXIMUM RATINGS 


DCCPRATEVOLTAGE Cini. 3 ore. 7000 VOLTS 
DO GOAT ECCURREN Ti memo he rat ae: 5.0 AMPERES 
PEATE: DISSIPATION S iebene Bie sete 3 20 KILOWATTS 


GRID. DISSIPATION ie tees tage bis es 250 WATTS 


1, Adjust to give specified zero-signa! dc plate current. 


TYPICAL OPERATION 


OC Plate Voltage 3051.) ene 4000 5000 Vdc 
DCorid Voltage 7 wns: ee ee -480 -600 Vdc 
DC Plate Currents, ci.ae oe. + eae ieee SAU) 3.0 Adc 
DC: Grid Currant ova a sea leue 660 550 mAdc 
Driving! Powecit ye cy aurea rn yet ee 530 515 W 
Plate Output Power ......... O07 21125 4 kW 


TYPICAL OPERATION 


DG-Flate-Voltage aaa. cee 6000 7000 Vdc 
DC Grid-Voltage'!. 2.2.2... -270 -325 Vdc 
Zero-Sig. Plate Current ....... 500 500 mAdc 
Max-Sig DC Plate Current...... 4.0 4.0 Adc 
Max-Sig DC Grid Current ...... 300 250 mAdc 
Peaks RE Grid: Voltaga< srs. 2... 540 585 v 
Driving Powers ees oes sae cel 1900 2050 W 
Plate Output Power .......... 18 20 kW 


a 


RADIO-FREQUENCY INDUSTRIAL OSCILLATOR 
Class C 


ABSOLUTE MAXIMUM RATINGS 


DGIPLATE:\ VOLTAGE ot) che ure a 7000 VOLTS 

DC -PLATE:‘CURREN Taser Batata. 4.0 AMPERES 
PEATE! DISSIPATION Sy wae. apeds 20 KILOWATTS 
GBIDUDISSIPATION MMi: isan bite 2 oe 250 WATTS 


TYPICAL OPERATION, Optimum Load 


DC Plate Voltage’ isu. see 6000 7000 Vdc 
DC Grid Voltage ........... -575  -670 Vdc 
DC Plate’ Currenth em tesa 4.0 4.0 Adc 
DC GudiCurrent/ eres eee ee 610 670 mAdc 
Plate input Powers ', is. ae 24 28 kW 
Plate Output Power .......... 18.9 22.4 kW 


NN 


RADIO-FREQUENCY POWER AMPLIFIER 
Grounded-Grid, Class C 


ABSOLUTE MAXIMUM RATINGS 


DC PLATE VOLTAGE ai oli ees a 7000 VOLTS 

DC PLATE) CORREN Las tata ch fey tans 4.0 AMPERES 
PLATE DISSIPATION) julie toch eres one 20 KILOWATTS 
GRIDS DISS PATO NHs sien eieal ele 250 WATTS 


RANGE VALUES FOR EQUIPMENT DESIGN 


Filament: Gurrent‘aty7:5' Volts usa iee sc oe eae ee 94.0 


NOTE: TYPICAL OPERATION data are obtained by calculation from published characteristic curves or actual mea- 
surement. Adjustment of the rf grid voltage to obtain the specified plate current at the specified bias and 
plate voltages is assumed. If this procedure is followed, there will be little variation in output power when 
the tube is changed, even though there may be some variation in grid current. The grid current which results 
when the desired plate current is obtained is incidental and varies from tube to tube. These current varia- 
tions cause no difficulty so long as the circuit maintains the correct voltage in the presence of the varia- 
tions in current. If grid bias is obtained principally by means of a grid resistor, the resistor must be adjust- 
able to obtain the required bias voltage when the correct rf grid voltage is applied. 


TYPICAL OPERATION 


DC: Plate Voltage. yin en eae eee 6000 7000 Vdc 
DC. Grid Voltage. cn ee ene -535 -625 Vdc 
DC Rlate Currentreis «scence 4.0 4.0 Adc 
DC Grid. Current? 7... cree 545 530 mAdc 
Driving: Powers rivets ikeoi, seo. ee. 3700 4100 W 
Plate-Output Power es ee 20.5 24.5 kW 


Min. Max. 


104.0 A 


Interelectrode Capacitance (grounded cathode connection)! 


Cut iis and eatin sate Seow te elie da ile VARI ce gt Eas 4 ice oka ie 


58.0 pF 
1.5 pF 
38.0 pF 


1. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic In- 


dustries Association Standard RS-191. 
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APPLICATION 


MECHANICAL 


MOUNTING - The 3CW20,000A3 must be opera- 
ted vertically, anode down or up, and should be 
protected from shock and vibration. 


COOLING - The anode of the 3CW20,000A3 is 
cooled by circulating water through the integral 
anode water jacket. The cooling table shows 
minimum water-flow rates at various plate dissi- 
pation levels and assumes a temperature rise for 
the water of 10°C. Inlet water temperature should 
never exceed 55°C and outlet water temperature 
should never exceed 70°C. Where a liquid cool- 
ant other than water is used, the difference in 
cooling characteristics should be carefully con- 
sidered and taken into account. Maximum system 
pressure must not exceed 50 psi. 


Minimum Cooling Water-Flow Requirements 


Plate Water Pressure 
Dissipation Drop 
(kW) Approx. psi 


A major factor effecting long life of water- 
cooled tubes is the condition of the cooling 
water. If the cooling water is ionized, deposits of 
copper oxide will form on the internal parts of the 
water jacket and can cause localized heating of 
the anode and eventual failure of the tube. 


A simple method of determining the condition 
of the water is to measure the resistance across 
a known volume. The resistance of the water 
should be maintained above 50 KQ /cm9, and pre- 
ferably above 250 KQ./cm9. A relative water re- 
sistance check can be made continuously by 


measuring the leakage current which will bypass 
a short section of insulating hose column if metal 
nipples or fittings are used as electrodes. 
Forced-air cooling of the base is also re- 
quired, with 30 to 50 cfm of air at 50°C maximum 
directed up into and around the base of the tube 
to cool the grid and filament contact areas. 


Both anode and base cooling should be ap- 
plied before or simultaneously with electrode 
voltages, including the filament, and should nor- 
mally be maintained for a short period of time 
after all voltages are removed to allow for tube 
cooldown. 


ELECTRICAL 


FILAMENT OPERATION - Filament voltage 
should be measured at the terminals with a 1 per- 
cent rms responding meter. The peak emission at 
rated filament voltage of the EIMAC 3CW20,000A3 
is normally many times the peak emission re- 
quired for communication service. A small de- 
crease in filament temperature due to reduction of 
filament voltage can increase the life of the 
3CW20,000A3 by a substantial percentage. It is 
good practice to determine the nominal filament 
voltage for a particular application that will not 
adversely affect equipment operation. This is 
done by m€asuring Some important parameter of 
performance such as plate current, power output, 
or an increase in distortion. Operation must be 
at a filament voltage slightly higher than the 
point at which performance appears to deteriorate. 


INPUT CIRCUIT - When the 3CW20,000A3 is 
operated as a grounded-grid rf amplifier, the use 
of a resonant tank in the cathode circuit is re- 
commended in order to obtain greatest linearity 
and power output. For best results with a single- 
ended amplifier, it is suggested that the cathode 
tank circuit operate at a ‘‘Q’’ of two or more. 


STANDBY OPERATION - Coolant must be cir- 
culated through the anode water jacket whenever 
filament power is applied even though no other 
voltages are present. Sixty to eighty percent of 
the filament power appears as heat in the anode. 
In the absence of coolant flow, temperatures will 
rise to levels which are detrimental to long life. 
If the coolant lines are obstructed the coolant 
jacket may rupture from the generated steam 
pressure. 


HIGH VOLTAGE - Normal operating voltages 
used with this tube are deadly, and the equip- 
ment must be designed properly and operating 
precautions must be followed. Design all equip- 
ment so that no one can come in contact with 
high voltages. All equipment must include safety 
enclosures for high-voltage circuits and 
terminals, with interlock switches to open pri- 
mary circuits of the power supply and to dis- 
charge high-voltage condensers whenever access 
doors are opened. Interlock switches must not be 
bypassed or ‘‘cheated’’ to allow operation with 
access doors open. Always remember that HIGH 
VOLTAGE CAN KILL. 


INTERELECTRODE CAPACITANCE - The 
actual internal interelectrode capacitance of a 
tube is influenced by many variables in most 
applications, such as stray capacitance to the 
chassis, capacitance added by the socket used, 
Stray capacitance between tube terminals, and 
wiring effects. To control the actual capacitance 
values within the tube, as the key component 
involved, the industry and the Military Services 
use a standard test procedure as described in 
Electronic Industries Association Standard 
RS-191. This requires the use of specially con- 
Structed test fixtures which effectively shield 
all external tube leads from each other and 
eliminates any capacitance reading to “‘ground”’. 
The test is performed on a cold tube. Other fac- 
tors being equal, controlling internal tube capaci- 
tance in this way normally assures good inter- 
changeability of tubes over a period of time, even 
when the tube may be made by different manu- 
facturers. The capacitance values shown in the 


manufacturer’s technical data, or test specifica- 
tions, normally are taken in accordance with 
Standard RS-191. 

The equipment designer is therefore cautioned 
to make allowance for the actual capacitance 
values which will exist in any normal application. 
Measurements should be taken with the socket 
and mounting which represent approximate final 
layout if capacitance values are highly signifi- 
cant in the design. 


3CW20,000A3 Sate 


RADIO FREQUENCY RADIATION - Avoid ex- 
posure to strong rf fields even at relatively low 
frequency. Absorption of rf energy by human tis- 
sue is dependent on frequency. Under 30 MHz, 
most of the energy will pass completely through 
the human body with little attenuation or heating 
effect. Public health agencies are concerned with 
the hazard, however, even at these frequencies, 
and it is worth noting that some commercial 
dielectric heating units actually operate at fre- 
quencies as low as the 13 and 27 MHz bands. 


Many EIMAC power tubes, such as the 3CW- 
20,000A3, are specifically designed to generate 
or amplify radio frequency power. There may be a 
relatively strong rf field in the general proximity 
of the power tube and its associated circuitry -- - 
the more power invloved, the stronger the rf field. 
Proper enclosure design and efficient coupling 
of rf energy to the load will minimize the rf field 
in the vicinity of the power amplifier unit itself. 


FAULT PROTECTION - In addition to normal 
plate over-current interlock and coolant flow 
interlock, it is good practice to protect the tube 
from internal damage which could result from oc- 
casional plate arcing at high anode voltage. 


In all cases some protective resistance, 5 
ohms to 25 ohms, should be used in series with 
each tube anode to absorb power supply stored 
energy in case a plate arc should occur. If power 
supply stored energy exceeds 750 watt seconds, 
we strongly recommend use of some form of elec- 
tronic crowbar which will discharge power supply 
capacitors in a few microseconds following indi- 
cation of start of a plate arc. 


SPECIAL APPLICATION - Where it is desired 
to operate this tube under conditions widely dif- 
ferent from those listed here, write to Power Grid 
Tube Division, EIMAC Division of Varian, 301 
Industrial Way, San Carlos, California 94070 for 
information and recommendations. 


bint. 3CW20,000A3 


0008 


SLIOA — 3DVLIOA 3LV1d 


0009 0007 


007— 


S3UadWY — LNIYEND ALV Id 
SAWadWVY — LNIVIND GUS ~~ ~~ 7 7 : ; / 


SOLLSIYUALOVUVHO oor 
INSYuND LNYLSNOD 
TWOIdAL 
EVOOO'OZMOE OVI 
009 


SLIOA — JDVLIOA ald 


3CW20,000A3 


® 


uw 
uu 
c 


ig) 
c 
Ww 
ma 
8] 2$| O} rq |HOlro} | PS Huol gf] Ol_ | 
3 Ql=|2\ +] a] om {Lo} S] A] Y} co]cu 
= KN 
= Sl |21°8l col col asl SISOS 
<O| ©] 00] 10 
ad Oj Lol PILI B] +] 8] +] B] QIAN Ica 
= 
=| re 
wn ud 
=a c 
uu 
= 


w - tol oo |r 
O]4 ><} co} Q| QO] Orn] NY OIN| NOAA 
ZS |S QIS IE [I || '|P|al a BiS|s]s 
Z|=| t| +] o]—|ro}ro — Jail ca] =] 3] roo 
Ft] F]Qlo|na| Nap] 2] Q] | cul BI SIV[SB 
fe) Te) Oo XQ} DO) Oi 
QB O|BIIR|S| ValRl mj aiR|S\m 
FH] ST] O| = |r9] 3] O}] CO} —] H] i] O] F] PON 


WATER_INLET 
COOLER DOWN 


WATER LINES 
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172_ INCH SHORT FLARED TUBE COUPLING NUT 
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3€X3000A7 
8162 
3C0X3000F7 


HIGH-MU 
AIR COOLED 
POWER TRIODES 


The EIMAC 3CX3000A7 high-mu forced-air cooled 
power triode provides relatively high power output 
as an amplifier, oscillator, or modulator at low plate 
voltages. The tube has a low inductance cylindrical 
filament-stem structure which readily becomes part 
of a linear filament tank circuit for VHF operation. 
The grid provides good shielding between the input 
and output circuits for grounded-grid applications 
and conveniently terminates in a ring between the 
plate and filament terminals. 

Operation with zero grid bias in many applications 
offers circuit simplicity by eliminating the bias sup- 
ply. Grounded-grid operation is attractive, since a 
power gain of over 20 times can be obtained. 

The 8162/3CX3000F7 tube is identical except for 
the addition of flexible leads on the base for grid 
and filament connections which can simplify soc- 


ie keting in low-frequency applications. 
GENERAL CHARACTERISTICS1 
ELECTRICAL 
Filament: Thoriated-tungsten 
seed ge iets OR MOB. Meg els ela 6 he os ler de ee ow Mallee AUPE eyes PoP Reve bs aoe fellows (hee! 
Pare me ee COVE OC ASUUU AS Mere Ieee a 9.52 cues a dcctedeie we ceciR oe Ge we neers D1 pSeeA 
COGN UOUTU) Miata Sets teh. it ce uy te tan ate wa teeeas goers Aten 50.5 A 
Bee colo nscaCiora(AVela pe) Merete te ul ua code UL aaue an. clus: cor ece 160 
Direct Interelectrode Capacitances (grounded filament) 2 
eh ees oF ar ol lakcleh eG save Me tal oh eke: ss chess a ee 38.0 pF 
CODE Sy AA ea ey AA Gen eRe res Sale ts] oats ait RAR ae TN a ceo 0.6 pF 
[LGD = Suawoeds Sao pope & eh Geena eRe nee Ae Reming, ey ai Gene ee a 24.0 pF 
Direct Interelectrode Capacitances (grounded grid) 2 
STS de SERVE AR eet Ff ha il a ll rN rat ye 38.0 pF 
cb | UU ANRRICSP RR AER yay le a Re Deo ep Eee eye RAM Meme, toil, Seas. cian Te 24.0 pF 
Ome a Nine es a cae tO om Sa nt Ae de peas ty. pure eto eM. duis 0.6 pF 


1, Characteristics and operating values are based on performance tests. These figures may change without notice as 
the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using this 
information for final equipment design. 


2. Capacitance values are for a cold tube as measured in a special shielded fixture, in accordance with Electronic In- 
et) dustries Association Standard RS-191. 


(Revised 10-1-75) © 1967, 1970, 1975 by Varian Printed in U.S.A. 
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dae 3CX3000A7/F7 


Frequency of Maximum Rating: 3CX3000A7 
3CX3000F7 


MECHANICAL 


Maximum Overall Dimensions: 


Denes CA GUUON he cme re se ements. ot 
(3CX3000F7, incl. fil. leads) 

Diameter bothaty pes) ea. tavsaetee a ches sats 
Operatifip Position a. sete eels. 


Net Weight: (3CX3000A7) (Approx. ) oti tle Rnaite Won wh ara Bee GRAN S RTO Totes 6/2/15: 2.8 kg 
(3GX3000 PACA p prox ING fais rch ee eee: 7.0 lb; 3.2 kg 
COOLING Aro Ponmten a taretiarce Redan sects le ae C0 (a: 3.8 thas Oa, oe RCI SNM Se Ae meres ee Forced Air 
Base <SGXS000A4 7) secrets t/a anes. OM, Hoe oe tere Wena ae ene te ee Special Coaxial 
KOE XSOO0 KR] irerewte nd cue kr, ck atic cc Sheeran ea ace emt eae Special with Flying Leads 
Maximum Operating Temperature: 
Anode: Core:and,Ceramic/MetaliSeals: 4). tree; aeaiete re teeeeee cae ate teen eens 20026 
3C XS000K 7) Filament’ Lead/ Lube Base; |unctionSwiss -1: nett tey cee oka ore ee 150°G 
RADIO FREQUENCY LINEAR AMPLIFIER TYPICAL OPERATION (Frequencies to 30 MHz) 
CATHODE DRIVEN Class AB, Peak Envelope or Modulation 
Class AB2 Crest Conditions 
‘ Plate Voltage. sidan « snc crt 4000 4800 4800 Vdc 
ceed ev SA ade ESS Zero-Signal Plate Currentl... 0.25 0.35 0.35 Adc 
Single-Tone Plate Current... 2.00 1.68 2.00 Adc 
DC PLATE VOLTAGE ..........- 5000 VOLTS Single-Tone Grid Current?... 0.61 0.46 0.60 Adc 
DC PLATE CURRENT (ay eaten es 2.5 AMPERES Peakibrivind Powcchie sane 420 293 410 w 
PEATEDISSIRATION ioe eenerien aes 4000 WATTS Plate Dissipation ........ 2285 2275 2775 W 
GRIDIDISSIPATION so rset eae eanere 225 WATTS Single-Tone Plate Output Power 6030 6000 7266 W 
Resonant Load Impedance... 1210 1720 1425 Q 
1. Approximate value. Driving Impedance ....... 47.5 50.0 46.3 Q 


CATR A FIEND ETE IOLA 5 T EtFLEED EIE TELELLE LSE D SELIIO TIE TRE ETT TLE $I IEE REDE LET LITE OPEN ELT (LEELA LY PCIE TG RE REE EASIEST SET ATES SSE DE EEE RECTLY TT GDh RTE REET TRL ES OILS RE SE TEE 


RADIO FREQUENCY LINEAR AMPLIFIER 
GRID DRIVEN 
Class AB 2 


ABSOLUTE MAXIMUM RATINGS: 


OC PEATEW OLTAGE soi) sabter genre 5000 VOLTS 
DG PUCATE: CURRENT #.. cy 2-0 kere epee 2.5 AMPERES 
PLATESDISSIPATION ie aneaneretene tans 4000 WATTS 
GRID DISSIPATIONG os lern clinssl wel etate 225 WATTS 


1. Approximate value. 


RE EET ARS Se NS A TEES DRIES ENN SENET OTE ES GEE SAITO TRESS PAE DRT LE BAIT SEL TET TT INT SIL RELIES IED EERIE TIES EFC LOLS CN IEEE ED 


RADIO FREQUENCY POWER AMPLIFIER 
Class C Telegraphy or FM, Cathode Driven 
(Key-Down Conditions) 


ABSOLUTE MAXIMUM RATINGS: 


DG] PLATE VOLTAGES ace «cs beret ee 5000 VOLTS 
DG PLATE CURRENT ae sate nave ate 2.5 AMPERES 
PLATE. DISSIPATION cia atararw as ates 4000 WATTS 
GRIDIDISSIPA TION? oan - 2 oneal ener s 225 WATTS 


oe) 6) 688) \6 6s Ces € (6 O88 eS 8 6 8 0 ea! 8) 6 Ces 


Tab PRY oir ORR AL ty oh lees 18.437 in; 468.30 


9.000 in; 227.60 


4.156 in; 105.56 


TYPICAL OPERATION (Frequencies to 30 MHz) 
Class ABg, Grid Driven, Carrier Conditions 


FiatewWoltagewm wane ater. esses) see 4000 
Zero-Signal Plate Current!l........... Leds 
DG Plate Curren ttaact ere (cs area amne ee 0.74 
DG: Grid'Current leet aat aes ee 0.13 
Peak rivGrid Voltagelan . ei. eee 85.0 
Peak: Driving Power.) oaeeiel byny cena ae 11.5 
Plate Dissipation ..... Ot Sh aah as Meee 1830 
Single-Tone Plate Output Power ....... 1130 
Resonant Load Impedance ........... 1750 
Peak rf. Plate Voltage: io) ie eee ee 2000 


TYPICAL OPERATION (Frequencies to 110 MHz for 
3CX3000A7, to 30 MHz for 3CX3000F7) 


Plate Voltage aya.n. a uacke aie cae ate 3500 4800 
Grid! Vol thge it ovine sire seinen boricktss -50 -60 
Plate: Currents. \</auiiers aie a ae 1.30 1.54 
Grid’ Guirtentiy ti. tea waded) ak 0.42 0.48 
Peak rf Cathode Voltage! ....... 220 267 
Calculated Driving Power! ...... 310 435 
Plate Dissipation: 42, uc. 1.) tae cares 985 1480 
Useful Output Power2.......... 3300 5500 


1. Approximate value. 
2. Output circuit and filter loss of 10% assumed. 


110 MHz 
30 MHz 


mm 
mm 
mm 


Vertical, base up or down 


AUDIO FREQUENCY POWER AMPLIFIER OR 
MODULATOR 
Class AB2, Grid Driven (Sinusoidal Wave) 


ABSOLUTE MAXIMUM RATINGS (per tube) 


cree ewe VOLTAGE 85 wai esr ko 6 3s 5000 VOLTS 
BS Heine CUE sea ot ole oo othe 2.5 AMPERES 
ee DISSIPATION cv ceccis sapere tos 4000 WATTS 


GRID DISSIPATION 225 WATTS 


1. Approximate value. 
2. Per tube. 


3CX3000A7/F7 bate 


TYPICAL OPERATION (Two Tubes) 


PlatepVoltagemmrnsre at cuiel te css las anon Memes 4000 Vdc 
Zero-Signal Plate Currents vie ae? see 0.50 Adc 
Max. Signal Plate Current ......... 3.58 Adc 
Max. Signal Grid Current’... ....... 0.58 Adc 
Peakiat Grid Voltage? 24 208 268A 190 v 
Peak Driving Power3.........000- 115 w 
Max. Signal Plate Dissipation ....... 1850 W 
Pinto Outoutie OWehie ai aub akin sta as Pals 10,500 W 
Load Resistance (plate to plate). ..... 2720 Q 


3. Nominal drive power is one-half peak power. 


TYPICAL OPERATION data are obtained by measurement or calculation from published characteristic curves. 
Adjustment of the rf grid voltage to obtain the specified plate current at the specified bias, and plate volt- 
ages is assumed. If this procedure is followed, there will be little variation in output power when the tube 
is changed, even though there may be some variation in grid current. The grid current which results when 


the desired plate current is obtained is incidental and varies from tube to tube. These current variations 
cause no difficulty so long as the circuit maintains the correct voltage in the presence of the variations in 
current. If grid bias is obtained principally by means of a grid resistor, the resistor must be adjustable to 
obtain the required bias voltage when the correct rf grid voltage is applied. 


RANGE VALUES FOR EQUIPMENT DESIGN 


Filament: Current @ 7.5 volts (3CX3000A7) ..... 
(SE XS000K/ ues = & 


Min. Max. 
able panier baer aL : » f° 49t0 #7 54s 
OT Aa aban Soiile, at s Oe et. ne 45: ero mee 


Interelectrode Capacitances! (grounded filament connection) 


Cay Gy ee a pe eee A Seton s- gre eee 


EEE, RN ROS AEN ait 


Interelectrode Capacitances! (grounded grid connection) 
Cpa ACT art as i eid IN Ns aR gene NE PER ee Prine Sara 06 ie poke ASIN ton. | 30.0, (45:08oe 


ESTRUS Pa Pred os clot « Paez cuemcuta lio ara ais. «sane s emamete tire Bieediec. 720. Qe R coeUmn es 


Re Wea ey Baers othe Ue..c Ho dees| aliallbUich elieten! apiece = «1 .« 


Zero Bias Plate Current (Ep = 5000 volts) .. 1.2... eee ee eee ee ee eee 0.36 0.52 A 


Cut-off Bias (Ep = 5000 volts, Ip = 1.0 mAdc) .. 


De et rio pe! ee ek Mn eM? AY 


1. Capacitance values are for a cold tube as measured in a shielded fixture. 


APPLICATION 


MECHANICAL 


MOUNTING - The 3CX3000A7 and 3CX3000F7 
must be mounted vertically, base down or up at 
the convenience of the circuit designer. The fila- 
ment connections to the 3CX3000A7 should be 
made through spring collets. These are available 
from EIMAC with the following part numbers: 

149575 Inner line collet 

149576 Outer line collet 
Reasonable care should be taken that these col- 
lets do not impart undue strain to the terminals 
or the base of the tube. 


COOLING - The maximum temperature rating for 
the anode core and the ceramic/metal seal areas 
of either tube is 250°C, and sufficient forced-air 
cooling must be provided to assure operation at 
safe tube temperatures. Tube life is usually pro- 
longed if cooling in excess of absolute minimum 
requirements is provided for cooler tube tempera- 
tures. 

The filament leads of the 3CX3000F7 are 
attached to the tube with soft solder, and care 
must therefore be taken to supply sufficient 


bnte 3CX3000A7/F7 


cooling to this area of the tube to maintain temp- 
eratures below 150°C to avoid melting or loosen- 
ing of these leads. 

Minimum air flow requirements to maintain 
anode core and ceramic/metal seal areas below 
225°C at sea level with an inlet-air temperature 
of 50°C are tabulated for air-flow in the base-to- 
anode and anode-to-base directions. At higher 
ambient temperatures, frequencies above 30 MHz, 
or at higher altitudes, a greater quantity of air 
will be required. 

With air flowing in a base-to-anode direction, 
and with the specified air also flowing past the 
base section of the tube, no additional base 
cooling of either type is normally required. With 
air flowing in an anode-to-base direction, both 
types require additional cooling air directed into 
the filament stem structure, between the inner 
and outer filament terminals, in the amount of 5 
cfm minimum, directed by an appropriate air 
nozzle or pipe. 

It is suggested that temperatures, especially 
in the base area of the tube, be monitored in any 
new installation to insure proper cooling. Temp- 
eratures may be measured with any of the avail- 


able temperature-sensing paint or crayon materials. 


Base-to-Anode Air Flow 
Sea Level 


10,000 Feet 


Anode Pressure Pressure 


Air Flow 
Dissipa- 


CFM Drop Inches 


Drop Inches 


water water 


0.31 
Onde 
1.40 


tion watts 


71 
124 
185 


Anode-to-Base Air Flow 


0.37 
3000 106 te noo 190 
2,50: 


ELECTRICAL 


FILAMENT OPERATION - The filament voltage, 
as measured at the filament terminals, should be 
7.5 volts, with maximum allowable variations due 
to line fluctuations of from 7.12 to 7.87 volts. 


INTERLOCKS - An interlock device should be 
provided to insure that cooling air flow is estab- 
lished before application of electrical power, in- 
cluding the heater. The circuit should be so 
arranged that rf drive cannot be applied in the 
absence of normal plate voltage. 


INPUT CIRCUIT - When operated as a grounded- 
grid rf amplifier, the use of a matching network in 
the cathode circuit is recommended. For best re- 
sults with a single-ended amplifier, and depending 
on the application, it is suggested the network 
have a ‘‘Q”’ of at least 2, and higher if possible. 


RADIO FREQUENCY RADIATION - Avoid ex- 
posure to strong rf fields even at relatively low 
frequency. Absorption of rf energy by human tis- 
sue is dependent on frequency. Under 30 MHz, 
most of the energy will pass completely through 
the human body with little attenuation or heating 
effect. Public health agencies are concerned with 
the hazard, however, even at these frequencies, 
and it is worth noting that some commercial di- 
electric heating units actually operate at fre- 
quencies as low as the 13 and 27 MHz bands. 

Many EIMAC power tubes, such as these, are 
specifically designed to generate or amplify radio 
frequency power. There may be a relatively strong 
rf field in the general proximity of the power tube 
and its associated circuitry--the more power in- 
volved, the stronger the rf field. Proper enclosure 
design and efficient coupling of rf energy to the 
load will minimize the rf field in the vicinity of 
the power amplifier unit itself. 


FAULT PROTECTION - In addition to normal 
cooling airflow interlock and plate over-current 
interlock it is good practice to protect the tube 
from internal damage which could result from 
occasional plate arcing at high plate voltage. 

In all cases some protective resistance, -at 
least 10 ohms, should be used in series with the 
tube anode to absorb power supply stored energy 
in case a plate arc should occur. 


HIGH VOLTAGE - Normal operating voltages 
used with these tubes are deadly, and the equip- 
ment must be designed properly and operating pre- 
cautions must be followed. Design all equipment 
so that no one can come in contact with high 
voltages. All equipment must include safety en- 
closures for high-voltage circuits and terminals, 
with interlock switches to open primary circuits 
of the power supply and to discharge high-voltage 
condensers whenever access doors are opened. 
Interlock switches must not be bypassed or 
‘“‘cheated’’ to allow operation with access doors 
open. Always remember that HIGH VOLTAGE 
CAN KILL. 


INTERELECTRODE CAPACITANCE - The 
actual internal interelectrode capacitance of a 
tube is influenced by many variables in most 
applications, such as stray capacitance to the 
chassis, capacitance added by the socket used, 
stray capacitance between tube terminals, and 
wiring effects. To control the actual capacitance 
values within the tube, as the key component 
involved, the industry and the Military Services 
use a standard test procedure as described in 
Electronic Industries Association Standard 
RS-191. This requires the use of specially con- 
structed test fixtures which effectively shield all 
external tube leads from each other and elimin- 
ates any capacitance reading to ‘‘ground’’. The 
test is performed on a cold tube. Other factors 
being equal, controlling internal tube capacitance 
in this way normally assures good interchange- 
ability of tubes over a period of time, even when 
the tube may be made by different manufacturers. 


30X3000A7/F7 dine 


The capacitance values shown in the manufac- 
turer’s technical data, or test specifications, 
normally are taken in accordance with Standard 
RS-191. 


The equipment designer is therefore cautioned 
to make allowance for the actual capacitance 
values which will exist in any normal application. 
Measurements should be taken with the socket 
and mounting which represent approximate final 
layout if capacitance values are highly significant 
in the design. 


SPECIAL APPLICATION - If it is desired to 
operate this tube under conditions widely dif- 
ferent from those listed here, write to Power Grid 
Tube Division, EIMAC Division of Varian, 301 
Industrial Way, San Carlos, California 94070, for 
information and recommendations. 


om. a MILLIMETERS 
| min. | MAX. | REF || MIN. | MAX. | REF | 
| A | 4094 | aise | - = |[ 10399 [10556 [ - | 
| 8 | ova | osaa | -- |{ i9e3] 2144] - | 
| 7595 | 76.45| - - | 
| 0 | 0615 | 0635 _| 15.62 | 16.13 | - - | 
| € | 1490 | 1.510 | | 37.85 | 3835 [ - - | 
pF | -- | 3625 | | -- | s208 [| - - | 
| 2065 | 2380 [ - - | 
Ta [1375 | 1625 | sase | 4128 | -- 
|_ 993] iove | -- | 
4250 
L_| 2937 | 3.063 i74160i| 77. COn wane 
| 30.15 | 4205 | - - | 


NOTES: 

| REF DIMENSIONS ARE FOR INFO. 
ONLY & ARE NOT REQUIRED FOR’ 
INSPECTION PURPOSES. 
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DIMENSIONAL DATA 


INCHES 
MIN. MAX 
(A) [8 | ove | asa |_| 
oxi i-a og Rees irae 92.08) 
[o | 6375 | 6625 | || 1ais3 | 6aze] 
B Te | oases | oso | || _aiez| 22a 
rr [oe | oss7 | || 2062] 2300] __ 


¢ | ose7 | oss | _|{_mas[2065s[__] 


NOTES: 

|_ REF DIMENSIONS ARE FOR INFO. 
ONLY & ARE_NOT REQUIRED FOR 
INSPECTION PURPOSES. 
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4CW50,000E 


WATER COOLED 
POWER TETRODE 


The EIMAC 4CW50,000E is a ceramic/metal, liquid-cooled power te- cy 
trode intended for use at the 50 to 100 kilowatt output power level. This 
tube is characterized by low input and feedback capacitances and low 
internal lead inductances. A rugged mesh thoriated tungsten filament pro- 
vides adequate emission over the long operating life. It is recommended 
for use as a Class C rf amplifier or oscillator, a Class AB rf linear ampli- 
fier or a Class AB push-pull af amplifier or modulator. The 4CW50,000E 
is also useful as a plate and screen modulated Class C rf amplifier. The 
liquid-cooled anode is rated at 50 kilowatts plate dissipation. Se 


GENERAL CHARACTERISTICS! 
Shown with SK-2050 


ELECTRICAL water jacket removed. 
Filament: Thoriated Tungsten Mesh 
OE SEER oJ ap) a RO yc Se 12 Ore OO 
Pee OUEateL DivOltS@ ae ter erecta cr. cee ee PAR 
Amplification Factor (Average); 
& URLOMSCICCL eT Cee ee ees 4.5 


I i ce en eee EN tr iS dice ea hy ah ocd ce tee 310 pF 


Wes. es ePaper hey cane: By. cyte CEE en ek a Ue I ie Rr eo I Ly aR GE 110 MHz 


1. Characteristics and operating values are based upon performance tests. These figures may change without notice 
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using 
this information for final equipment design. 


MECHANICAL 
Maximum Overall Dimensions: 

Menothecwithewateniackel )ivwconseer a IeAe ts. « . ahoc cereale 12.75 in; (324 mm) 

TE SCE ESAS ot ALE 2 hie Gaetan OOM eis a oR 9 oS a 9.53 in; (242 mm) 
Brenton LCSStWaten |ACKCT). sat such rye Sere 5) oc mel’ a hue wa CIR devon cochirars 35 1b; (15.9 kg) 
Bee cee i Ost Ota ferent rede aie curt. ee an oc ae: Yale Cell ® Vertical, base up or down 
Maximum Operating Temperature: 

Peramicy Metals seals and terminals sativa cies sy cee tey RSS oor, «oo cue ee ee BNC 
amc Cre ents. ae, ( c,d, See fee ee Wes, Me Liquid and Forced air 
Poe ees cain, Se ear eres Ceghi | cs ahaa ais; -v \c. vos’ cuts, GRRE Special 
CIN C SSOCKEL Tort any or tent teers aka nd so aca eh cc osama EIMAC SK-2000 Series 

@ Peommetneds Water Jacket jarcemye am tateate. ut: <2. A neaak ceo. as dears EIMAC SK-2050 
(Effective 9-1-75) © 1970, 1975 by Varian Printed in U.S.A. 


aaa aa SAB eH GS LGR CAA RAMA Sa OL Mek OF OS, AARNE 


EIMAC division of varian / 301 industrial way / san carlos / california 94070 


hint. 4CW50,000E 


RADIO FREQUENCY LINEAR AMPLIFIER 
GRID DRIVEN 
Class AB 


ABSOLUTE MAXIMUM RATINGS: 


DG PEATE VOLTAGES a cari een 17,500 VOLTS 
DGSSCREENDV OLTAG Erte: kemel neice 2,500 VOLTS 
DG PEATE GUWRRENIe 7.1 neh verteust cs ois 12.0 AMPERES 
FEATE DISSIPATION: oyster areas terai os 50,000 WATTS 
SCREEN DISSIPATION view ale + ste. 1,500 WATTS 
GRID DISSIPATION] stakes aces. o)« 400 WATTS 


1. Adjust to specified zero-signal dc plate current. 


2. Approximate value. 


TYPICAL OPERATION (Frequencies to 30 MHz) 


Class AB, Grid Driven, Peak Envelope or Modulation & 


Crest Conditions. 


Plate: Voltage arb ieee sis sie catodet stem sh aaree men 
ScreeneVoltage’.. atares a eee toners cet use n che 
Grid Voltage Dod aha Weeetelmeed ye. Ace melee oer 
Zero-Signal Plate Current *7 Gia. wie ket heueren 


Single Tone! Plate \Gurentin in ral susie eersee 
PeakonfsGrignVoltager2in. sree inet einen ar irene 


Resonant Load Impedance .............. 
Plate sDiSsipatlonime pats uy ence mee iemrnen ne a 


Plate Output ROWE) .\. ieee ein rns eee 


ATS TY OE PEI OEE eB BTL ASH VE DL RT ET LY ABET AE EE AE WET EES SER ELFEN OE STS TOSSA TA SES LF BASE NE NOS TE SE LENTIL TEE BE aT 


RADIO FREQUENCY POWER AMPLIFIER OR 
OSCILLATOR 

Class C Telegraphy or FM 

(Key-Down Conditions) 


ABSOLUTE MAXIMUM RATINGS: 


DO PEATE VOLTAG Boe eevee rates 17,500 VOLTS 
DGSCREENWWOLTAGE 2 are aa tale. 2,500 VOLTS 
DEIREATE CURREN/ME mt. n-memenon. tems 12.0 AMPERES 
PLATE DISSIPATION ttn ee tenet ce 50,000 WATTS 
SCREEN TDI SSIPATION 47 cee. cs tener aus 1,500 WATTS 
GRIDIDIISSIRATLO NG euatemcensntisians 400 WATTS 


PLATE MODULATED RADIO FREQUENCY POWER 
AMPLIFIER-GRID DRIVEN 
Class C Telephony (Carrier Conditions) 


ABSOLUTE MAXIMUM RATINGS: 


De PEATEWOLITAGE 2-2). ae 15,000 VOLTS 
DGISGREEN VOLTAGE?) 05. o renee 2,000 VOLTS 
DC PEATE CURREN I are: venceensnemeirs 12.0 AMPERES 
PLATE DISSIPATION 1 )...0. 90. 33,000 WATTS 
SCREEN DISSIPATION2........ 1,500 WATTS 
GRID DISSIPATION =ueiie 6 coae ses 400 WATTS 
1. Corresponds to 50,000 watts at 100% sine-wave 
modulation. 


2. Average, with or without modulation. 


TYPICAL OPERATION (Frequencies to 30 MHz) 


Plate Voltage, are Aa een eres one tees 15.0 
screen Voltage |.) aitclem1s cower er we ae Bas 
GrichValtage 5. eee eae ne gle -800 
BlatetCurrentice ato: Bee eae cies eee 9.0 
screen, CUIrentl 4c, arulccor Meets mee eed 0.9 
GirdCorent ss Asc, penta ene See 125 
Peak if Grid. Voltage! . 5) tee 880 
Calculated Driving Powerl.......... 110 
Blate Dissipat)On) tee. aan «eee meen ee 25 
RilaterOutput Power nee eee eee 110 
Resonant Load Impedance .......... 820 


1. Approximate value 


TYPICAL OPERATION (Frequencies to 30 MHz) 


PlatesVoltage:. ou eu ia scene ptt ne 9.0 
SCHEENEVOITAGE' eka) heute ok ceed tre irs 750 
Griidyvioltage’ 2 v.co cies seen iene ter ene es -600 
PlatecGurnrents2:.7. 1 eee ant eee 7.41 
Screen Gurrents../) Jee ot ae 0.69 
GriduCurremts c:panreetnyo ed ss oemeeeeet 0.333 
Peak af Screen Voltage 3 

(1O0%smodul ation! wt cen acne men aes 750 
ReakerfeGrid: Voltagers ais a seen 750 
Calculated Driving Power......... 250 
RlateDissipationiereenens eae weet eee 1225 
PlatetOutputiPowelme eines pe enema 5Ar2 


3. Approximate value . 


14.0 kVdc 


0.833 Adc 


AUDIO FREQUENCY POWER AMPLIFIER 
OR MODULATOR 
Class AB1, Grid Driven (Sinusoidal Wave) 


ABSOLUTE MAXIMUM RATINGS (Per Tube) 


DC PLATE VOLTAGE. sree alse 17,500 VOLTS 
DCtSGREEN: VOLTAGE An, sy ane 2,500 VOLTS 
DGIPiPAT EECURREN Tisege: ersmsuuerrenou 12.0 AMPERES 
PLATE DISSIPATION’: cis amiste ere 50,000 WATTS 
SGGREEN TSSIPA TION oe. tae sean 1,500 WATTS 
SAD DISSIPATION catia sft rats 400 WATTS 


TYPICAL OPERATION (Two Tubes) 


Plate: Voltage y ) 7 Mier eet ak conte <a he ae 
Screen! Voltage ia aime meet sree cae: Mee tae 
Grid Voltage, 179'}07%) sina se Rati iiae eae 
Zero-Si onal, plate: Current). paces eas emer 
Maxersignal Plate Cunfentieaand ee canbe eons 
Max. Signal Screen Current’... .......... 
Peak at Grid?VoltageDes.var es npn ee et 
Peak Driving Power. csr creta ak: in alee 
Max. Signal Plate Dissipation2 ......... 
Plate Output: Power's. eel te clmecc tame aes 
Load Resistance (plate to plate)......... 


1. Approximate value. 
2. Per tube. 


3. Adjust to give stated zero-signal plate current. 


correct rf grid voltage is applied. 


RANGE VALUES FOR EQUIPMENT DESIGN 


TYPICAL OPERATION data are obtained from direct measurement or by calculation from published character- 
istic curves. Adjustment of the rf grid voltage to obtain the specified plate current at the specified bias, 
screen and plate voltages is assumed. If this procedure is followed, there will! be little variation in output 
power when the tube is changed, even though there may be some variation in grid and screen current. The grid 
and screen currents which result when the desired plate current is obtained are incidental and vary from tube 
to tube. These current variations cause no difficulty so long as the circuit maintains the correct voltage in 
the presence of the variations in current. In the case of Class C Service, if grid bias is obtained principally 
by means of a grid resistor, the resistor must be adjustable to obtain the required bias voltage when the 


4CW50,000E sate 


Min. Max. 


Meee Uren tiaty1 2.0 voltsus maimetta) sas cstogis NN OTN RTM 2004) 23008 
Interelectrode Capacitances (grounded cathode connection) 
(OC op § 6 SAI, AER Oc Sie hf, Ce rr a nd Ciae Py Ae n AR 2 A Une 
ULE A oR on Devas Satara Reiar dns VMs eiaipin aliebaie diel age 47 57 pF 
6 NS Ay A MINERS A SS, hele nie a A --- 1.0 pF 
Interelectrode Capacitances (grounded grid connection) 
Pe hie hio 0 gyrs ia hater: 45) veel etic iw 4 ey (TERE, MOT L30evel 507 pr 
DEER oO 5.5: Vil) ue ak Ret wet aaa Seta Ae Peers estes wy 47 o7 pi 
MRI E MMA VCS 4 te. wMaae le tum TC MOLECOMS 3 Pale, att evens se oho es kia a eed ae os Um 


APPLICATION 


MECHANICAL 


MOUNTING - The 4CW50,000E must be operated 
with its axis vertical. The base of the tube may 
be up or down at the convenience of the circuit 
designer. 


SOCKET - The EIMAC socket type SK-2011 
is recommended for use with the 4CW50,000E. 


COOLING - Anode cooling is accomplished by 
circulating water through the SK-2050 water 
jacket. The table below lists minimum cooling 
water requirements at various dissipation levels. 


Press. Drop 


Plate Dissipa- | Water Flow 
tion * 
(kilowatts) 


3 Pounds per Sq. In. 
4 Kilopascals 


1 Gallons per minute 
2 Liters per minute 


*This tabulation has made allowance for an addi- 
tional possible 4400 watts dissipation by the fila- 
ment and grids. 

The cooling table above assumes a water 
temperature rise of 20°C. Under no circumstances 
should the outlet water temperature exceed 70°C. 
Inlet water pressure should not exceed 80 psi. 


A major factor affecting long life of water 
cooled tubes is the condition of the cooling 
water. If the cooling water is ionized, deposits 
of copper oxide will form on the internal parts 
of the water jacket and can cause localized 
heating of the anode and eventual failure of the 
tube. 

A simple method of determining the condition 
of the water is to measure the resistance across 
a known volume. The resistance of the water 
should be maintained above 50 K ohms/cm3, and 
preferably above 250 K ohms/cm3, A relative 
water resistance check can be made continuously 
by measuring the leakage current which will 
bypass a short section of the insulating hose 
column if metal nipples or fittings are used as 
electrodes. 

Separate cooling of the tube base is required 
and is accomplished by directing approximately 
200 cfm of air around the base of the tube with 
appropriately placed air nozzles. 


ELECTRICAL 


FILAMENT OPERATION - Filament voltage 
should be measured at the socket with a 1 percent 
ms responding meter. The peak emission at rated 
filament voltage of the EIMAC 4CW50,000E is 
normally many times the peak emission required 
for communication service. A small decrease 
in filament temperature due to reduction of 
filament voltage can increase the life of the 
4CWS50,000E by a substantial percentage. It is 
good practice to determine the nominal filament 
voltage for a particular application that will not 
adversely affect equipment operation. This is 


date 4CW50,000E 


done by measuring some important parameter of 
performance such as plate current, power output, 
or distortion while filament voltage is reduced 
on the 4CW50,000E. At some point in filament 
voltage there will be noticeable reduction in 
plate current, or power output, or an increase in 
distortion. Operation must be at a filament volt- 
age Slightly higher than the point at which per- 
formance appears to deteriorate. This point should 
be periodically checked to maintain proper oper- 
ation. 


GRID OPERATION - The 4CWS50,000E control 
grid is rated at 400 watts of dissipation. Grid 
dissipation is the approximate product of grid 
current and peak positive grid voltage. 


SCREEN DISSIPATION - The power dissipated 
by the screen grid must not exceed 1500 watts. 
Where no ac is applied to the screen, dissipation 
is the product of dc screen voltage and dc screen 
current. With screen modulation the dissipation 
is dependent on rms screen voltage, and rms 
screen current. Plate voltage, plate load or bias 
voltage must never be removed while filament 
and screen voltages are present since the screen 
dissipation rating will be exceeded. Suitable 
protective means must be provided to prevent 
any of these conditions. 

The 4CW50,000E may exhibit reversed screen 
current to a greater or lesser degree depending 
on operating conditions. The screen supply volt- 
age must be maintained constant for any values 
of negative and positive screen current which 
may be encountered. Dangerously high plate cur- 
rent may flow if the screen power supply exhibits 
a riSing voltage characteristic with negative 
screen current. Stabilization may be accomplished 
with a bleeder resistor connected from screen to 
cathode, or an electron-tube regulator circuit may 
be employed in the screen supply. It is absolutely 
essential to use a bleeder if a series electron- 
tube regulator is employed. 


PLATE DISSIPATION - The plate dissipation 
of 50 kilowatts attainable through water cooling 
provides a large margin of safety in most ap- 
plications. The rating may be exceeded for brief 
periods during tuning. When the 4CW50,000E 
is used as a platemodulated rf amplifier, plate 
dissipation under carrier conditions is limited to 
33,300 watts. 


STANDBY OPERATION = Coolant must be cir- 
culated through the anode water jacket whenever 
filament power is applied even though no other 
voltages are present. Sixty to eighty percent of 
the filament power appears as heat in the anode. 
In the absence of coolant, flow temperatures will 
rise to levels which are detrimental to long life. 
If the coolant lines are obstructed the coolant 
jacket may rupture from the generated steam 
pressure. 


HIGH VOLTAGE - Normal operating voltages 
used with the 4CW50,000E are deadly, and the 
equipment must be designed properly and opera- 
ting precautions must be followed. Design all 
equipment so that no one can come in contact 
with high voltages. All equipment must include 
safety enclosures for high-voltage circuits and 
terminals, with interlock switches to open pri- 
marty circuits of the power supply and to dis- 
charge high-voltage condensers whenever access 
doors are opened. Interlock switches must not be 
bypassed or ‘‘cheated’’ to allow operation with 
access doors open. Always remember that HIGH 
VOLTAGE CAN KILL. 


X-RADIATION - High-vacuum tubes operating at 
voltages higher than 10 kilovolts produce pro- 
gressively more dangerous X-ray radiation as the 
voltage is increased. The 4CW50,000E, operating 
at its rated voltages and currents, is a potential 
X-ray hazard. Only limited shielding is afforded 
by the tube envelope. Moreover, the X-ray radia- 
tion level can increase significantly with aging 
and gradual deterioration, due to leakage paths 
Or emission characteristics as they are affected 
by the high voltage. X-ray shielding must be 
provided on all sides of tubes operating at these 
voltages to provide adequate protection through- 
out the tube’s life. Periodic checks on the X-ray 
level should be made, and the tube should never 
be operated without adequate shielding in place 
when voltages above 10 kilovolts are in use. 
Lead glass, which attenuates X-rays, is available 
for viewing windows. If there is any doubt as to 
the requirement for or the adequacy of shielding, 
an expert in this field should be contacted to 
perform an X-ray survey of the equipment. 

Operation of high-voltage equipment with 
interlock switches ‘‘cheated’’ and cabinet doors 
open in order to be better able to locate an equip- 
ment malfunction can result in serious X-ray 
exposure. 


RADIO FREQUENCY RADIATION - Avoid ex- 
posure to strong rf fields even at relatively low 
frequency. Absorption of rf energy by human 
tissue is dependent on frequency. Under 30 MHz, 
most of the energy will pass completely through 
the human body with little attenuation or heating 
effect. Public health agencies are concerned with 
the hazard, however, even at these frequencies, 
and it is worth noting that some commercial 
dielectric heating units actually operate at fre- 
quencies as low as the 13 and 27 MHz bands. 

Many EIMAC power tubes, such as the 4CW- 
50,000E, are specifically designed to generate or 
amplify radio frequency power. There may be a 
relatively strong rf field in the general proximity 
of the power tube and its associated circuitry --- 
the more power involved, the stronger the rf field. 
Proper enclosure design and efficient coupling 
of rf energy to the load will minimize the rf field 
in the vicinity of the power amplifier unit itself. 


4CW50,000E hate 


FAULT PROTECTION - In addition to normal 
plate over-current interlock, screen current 
interlock, and coolant flow interlock, it is good 
practice to protect the tube from internal damage 
which could result from occasional plate arcing 
at high anode voltage. 

In all cases some protective resistance, 5 
ohms to 25 ohms, should be used in series with 
each tube anode to absorb power supply stored 
energy in case a plate arc should occur. If 
power supply stored energy exceeds 750 watt 
seconds, we strongly recommend use of some 
form of electronic crowbar which will discharge 
power supply capacitors in a few microseconds 
following indication of start of a plate arc. 


SPECIAL APPLICATION - Where it is desired 
to operate this tube under conditions widely 
different from those listed here, write to Power 
Grid Tube Division, EIMAC Division of Varian, 
301 Industrial Way, San Carlos, California 94070 
for information and recommendations. 
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JA. INDEX HOLE 8750 DIA PC. 
i ca COORG EN e WATER RTTRG 
VATHIB 10? ~ 


5/16 DIA. HOLE THRU, 8 HOLES 
EQUALLY DON 8.750 DIA PC. 


Oem 


O'-RING GROOVE 6.6871.D.x 7.062 0.0.x.N3DP 


(PARKER P/N 18-26!) 


\/4-20 UNC 2B THRU, 12 HOLES ~ 
EQUALLY SPACED ON 7375 DIA.PC. 


FITTING NUT & IMPERIAL FITTING—. 
& SLEEVE FOR 3/4 OD. TUBING. 


[ee ee STUD WITH 2 HEX NUTS 
.C. CTION. 
(MAY BE USED FOR LIFTING TUBE) 


SK-2050 WATER JACKET 
NOT SUPPLIED UNLESS Se 
ORDERED . 


14-20 UNC-2A x 5/8 LG ST STL— 
HEAD CAP SCREW, SOCKET 
OR., 12 REQD.- SUPPLIED WITH 


WATER JACKET. 


DIMENSIONAL DATA 


MILLIMETERS 


(GN bee a 


HO INCHES 


TUBE manren | PE] 015 DIA. 


ON SURFACE a 


FEATURES 
DATUM AT MMC ac E] O15 DIA 


g 


NOTES: 


|__ REF DIMENSIONS ARE FOR INFO. 
ONLY & ARE NOT REQUIRED FOR} 
INSPECTION PURPOSES. 


4CW100,000D 


LIQUID COOLED 
POWER TETRODE 


The EIMAC 4CW100,000D is a ceramic/metal, liquid-cooled power te- 
trode intended for use at the 100 to 200 kilowatt output power level. It is 
recommended for use as a Class-C rf amplifier or oscillator, a Class-AB, rf 
linear amplifier or a Class-AB, push-pull af amplifier or modulator. The 
4CW100,000D is also useful as a plate and screen modulated Class-C rf 
amplifier, and in pulse modulator-regulator service. 

The liquid-cooled anode is rated at 100 kilowatts maximum plate dissi- 


pation. 
GENERAL CHARACTERISTICS! 
ELECTRICAL 
Filament: Thoriated Tungsten 
POPES or te thevestel 05 og a ua 10.0 V 
DTI EAE rec ol tne iss 5 6 auatpodea neta. o. aud dake incon 295 A 
Amplification Factor (Grid-Screen)(average)........... 4.5 


Interelectrode Capacitances, Grounded Cathode: 2 


ae re tr ence ec) ENN SD OP ge 440 pF 


PTI ote LN iis Rare haY gts ance neat Ts VOM ee elke dee tele 35 pF 

BONEN Rew sce 6e he oie Ms: La uut nd fe wohis. Fe sahinhie goin 5! peat 2.4 pF 
Interelectrode Capacitances, Grounded Grid: 2 

Pe COTTE sss 8, F012 2s Seach Hee Aa IER. Mies SOUS Gilat oh, 17 Senk. 

RET co eistacs EH OG ciety SCRA hate ae aan 57 pF 

OR) ee ees ha ee ee ee ee ae Os5epH 
esequency for Maximum Ratings... .7. 2... 3... ee 30 MHz 


1. Characteristics and operating values are based upon performance tests. These figures may change without notice 
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using 
this information for final equipment design. 


2. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic 
Industries Association Standard RS-191. 


MECHANICAL 
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kare 4CW100,000D 


Maximum Dimensions: 
HEPC tier. ve teeenet teen. fa tatan recy 
Diameter 
COON Sites yereter seals tar cera creat ah 
Net Weight (Approximate)........ 


Shipping Weight (Approximate) ........... 


RADIO-FREQUENCY POWER AMPLIFIER OR 
OSCILLATOR Class-C Telegraphy or FM 
(Key-down conditions) 


ABSOLUTE MAXIMUM RATINGS: 


DGELATE VOLTAGE rast acute: slaratagh 20,000 
DC MCREEN VOLIAGE areas aicukas 2500 
DC SPCATE CURRENT 455 tie sia alte 15.0 
PLATE; BISSIPATIONS 65.0 cus he. asc ausue 100,000 
SCREEN DISSIPATION) iiss: = eaves 1750 
GRID DISSIPATION: cotgeee te <> idan ae 500 


1. Calculated low frequency drive power. 


VOLTS 
VOLTS 
AMPERES 
WATTS 
WATTS 
WATTS 


se jere LO. 0:1 45/2 
8.0 In.; 203.2 mm 
Liquid and forced air 
60 lbs; 27.3 kg 
85 lbs; 


38.6 kg 


EAS LAI YS TRRRSED ES RMN RSPR EEO TERR NPAT SO EE ETRE SEE IE RE SEED EL RISE SIRS AT SRE RTT TST EE PE TT TSN SILL LE PTE TIS TF SEE SE I EES SE TSS 


TYPICAL OPERATION (Frequencies below 30 MHz) 


RlatepV oltagemienn-peasnerar 0) AA 
Screen Voltage........ 750 750 
GridaVoltage eeaercacen rae -700 -700 
Plate: Cirrentieace seen 9.0 9.8 
Screen, Currentiene) eee il: Cummali or, 
Grid Gurrentmen- pane ee 0.8 wae 
Peak RF Grid Voltage. ... 1000 1020 
Driving Power lame. sie e 790 1020 
Plate Dissipation ...... 2A Ome OF0) 
Plate Output Power ..... Omnis 725 
Resonant Load Impedance . 825 845 


19.0 
750 
-700 
10.6 
1.83 
1592 
1040 
rT6S 
35 
165 
980 


kVdc 
Vdc 
Vdc 
Adc 
Adc 
Adc 
Vv 

Ww 
kW 
kW 
Q 


ES LNB LE PL TEL SOI BD DA ETT LT TLL SSE 1 SLO LRTI TE AN VTE ES AE EINE ON EAT SS FEL SRS SEY DGS SMELT BL TVET LT ISP OME TE TE SL LOE BP IT EB IR PEE EIR TS A IE SEES 
TYPICAL OPERATION (Frequencies below 30 MHz) 


PLATE-MODULATED RADIO-FREQUENCY 
POWER AMPLIFIER-GRID DRIVEN 


Class-C Telephony Plate Voltage urine taniuens tac 14 16 kVde 
(Carrier conditions except where noted) screen: Voltage...) ) menace ome on 750 750 Vdc 
Peak AF Screen Voltage 
ABSOLUTE MAXIMUM RATINGS: (For 100% modulation)2....... 750 750 v 
Grid IVOIMAGR ue tcte cine ats ane as oe -700 -700 Vdc 
DGIPLATE\V/GLIAGE Se: iene 17,500 VOLTS Plate: Current Siete pier. oats ee I 12.0 Adc 
LMG SCREEN VOLTAGE syabiey alake 2000 VOLTS Screen: Currentromes co -08 ape eae 2.0' 1c /SeaAdc 
DGIREATESCURREN [iacucaee eermeue anu 15.0 AMPERES Grid‘ Currentiattacc es orks eae 16) 1.20 Adc 
PLATE DISSIPATION’. ........ 66,500 WATTS Feaki ResGridaVoltagem nee 1000 1050 v 
SCREEN DISSIPATION4. ....... 1750 WATTS Grid DrivingiPowers) =. sae: 1000 1260 W 
GRID. DISSIPATION 4°21 500 WATTS Plate'Dissipationvw... 0 +c;meat we 20.4 54.0 kW 
Plate Output Power.7.0.0.. ,00 aes 107 138.5 kW 
1. Corresponds to 100,000 watts at 100% sine wave Resonant Load Impedance ...... 790 620 Q 
modulation. 
2. Approximate value, depends on degree of driver 3. Calculated low frequency drive power. 
modulation. 4. Average, with or without modulation. 
AUDIO-FREQUENCY AMPLIFIER OR TYPICAL OPERATION (Two Tubes) Class-AB 1 
MODULATOR 
Class-AB Plate\Voltage, er ae ec eee LS 18 kVdc 
ABSOLUTE MAXIMUM RATINGS (per tube): Scie STO LOC ee eee erat get te LB pei eb de 
Grid/Valtage. 456). 2 eats «see ee -360 -380 Vdc 
DG PLATE VOLTAGE = =e eine 20,000 VOLTS Max-Signal Plate Current. ...... 18.8 20.0 Adc 
DG-SCREEN: VOLTAGE Maca eeetees te 2500 VOLTS Zero-Signal Plate Current ...... 6.0 6.0 Adc 
DC PEATECURRENT sat osia te sie teurr 15.0 AMPERES Max-Signal Screen Current2..... 0.690 0.700 Adc 
PLATE DISSIPATION .......... 1 noe WATTS Peak AF Driving Voltage?...... 350 380 v 
saci lh ede hs bee es ia Woe Driving: POWwer +. ere acire ecor. . 0 O W 
peat aa en le Load Resistance, Plate-to-Plate 1800 2080 QQ 
tT ePor Tibe: Max-Signal Plate Dissipation’. ... 47.3 56.8 kW 
2. Approximate value. Max-Signal Plate Output Power... 187.4 246.4 kW 
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RADIO-FREQUENCY LINEAR AMPLIFIER TYPICAL OPERATION, Peak-Envelope or Modulation- 
Class-AB Crest Conditions, (Frequencies below 30 MHz) 

Class-AB 
ABSOLUTE MAXIMUM RATINGS: 

Plate Voltage mance ute ty ate we 15 18 kVdc 
meee te VOLTAGE es 2.3. 8. 20,000 VOLTS sereen Voltageiesir 2 es) ons 5 1.5 kVde 
DC SGREEN VOLTAGE ........ 2500 VOLTS Gui Volta ge darn: tite Ts ahs -360 -380 Vdc 
MCGaPWATE GURRENTeaes. « ce aus.s 15.0 AMPERES Max-Signal Plate Current ..... 9.4 10.0 Adc 
Sete DISSIPATION ais. sas os es 100,000 WATTS Zero-Signal Plate Current ..... 3.0 3.0 Adc 
SIGHEEN. DISSIPATION... >» 1750 WATTS Max-Signal Screen Current!.... 0.345 0.350 Adc 
Be DISSIPATION” ©... ..... 500 WATTS Peak RF Grid Voltage ....... 350 380 v 

Driving POWEtmere ois ore ecg oleue 0 O W 
1. Approximate value. Pidte, Dissipation: sec :./sx. eee Oke 47.3 56.8 kW 

Piate, Output, Power'«. .\s. aleinuara « 9357 23:2, KW 

Resonant Load Impedance ..... 900 1040 2 
a EES AS IE TIT EE PNET, ESE TAG LIE ET PEE SEL AT RG PR Ae EET TERE RR ORY fT A INAS > ne TY SEY Se Bn WESTER ERE A OO MNOS RET 
PULSE MODULATOR SERVICE TYPICAL OPERATION 
ABSOLUTE MAXIMUM RATINGS: PigLOaV OILAGG Nal te eee ater ae ah as ane 38 kVdc 

Puise ciate Gurrent (59 Sa ele eee shee 1124 
DC PLATE VOLTAGE ......... 40 KILOVOLTS Stréanwoltagei ai. Seen ns ee 1.5 kVde 
ie SCREEN VOLTAGE ........+. 2.5 KILOVOLTS Pes Lee Serer rome ele Late ae le neti 18.0 a 
LON SIA Se SE eee sec kILOVOLTS LAU INU Celerra Po 4 Pen eR “1,2 kVdce 
PEAK CATHODE CURRENT. ..... 200 AMPERES Pulse tariG GUrrent luigi tc as ets aon a 10.0 a 
PLATE DISSIPATION(average) . . . 100 KILOWATTS Pulse Positive Grid Voltage .......... 480 v 
SCREEN DISSIPATION (average) .. 1750 WATTS DEITY seen esta oe ens ee, tea eae 5 
GRID DISSIPATION (average) . . . . BOO: WATTS El SeaOULOUtRV.OlLa GC smemr tata wenpatee eet 32 kv 
f= Approximate value. PuUlSerlinput (POW haaes kaeke ee werneray ae. aac 4.25 Mw 
Note: The power dissipated during rise and fal! time Pulse Output Power. ............-.. 3.58 Mw 

is considered negligible. PulsevCathode Currerits teaws ath vcs aeder 2nt outs 140 a 


TYPICAL OPERATION data are obtained from direct measurement or by calculation from published character- 
istic curves. Adjustment of the rf grid voltage to obtain the specified plate current at the specified bias, 
screen and plate voltages is assumed. If this procedure is followed, there will be little variation in output 
power when the tube is changed, even though there may be some variation in grid and screen current. The grid 
and screen currents which result when the desired plate current is obtained are incidental and vary from tube 


to tube. These current variations cause no difficulty so long as the circuit maintains the correct voltage in 
the presence of the variations in current. In the case of Class C Service, if grid bias is obtained principally 
by means of a grid resistor, the resistor must be adjustable to obtain the required bias voltage when the 
correct rf grid voltage is applied. 


RANGE VALUES FOR EQUIPMENT DESIGN 
meee ar roriicaiel UcURvOlis eer yoma Tuite cok isthe sre deeb aceeee eee tee OU OlO eA 
Interelectrode Capacitances (grounded cathode connection) 2 
Pee Re ret ee aes pene nd gd sty eereMen een sites! sass eae ate lath ree ete ae’ ee 410 @ 420 OM 
Damm aE Me ety edie tn ceki) x pata Uabcakiniind’ ihe Gale Meh «be eS. Gods (i hak ces ple Gum OU KDE 


2. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic 
Industries Association Standard RS-191. 


hn 4cW100,000D 


APPLICATION 


MECHANICAL 


MOUNTING - The 4CW100,000D must be opera- 
ted with its axis vertical. The base of the tube 
may be up or down at the convenience of the cir- 
cuit designer. 


SOCKET - The EIMAC sockets, type SK-1500 
and SK-1510 are recommended for use with the 
4CW100,000D. 


COOLING - Anode cooling is accomplished by 
circulating water through the integral anode water 
jacket. The table below lists minimum cooling 
water requirements at various dissipation levels. 


Plate Water Flow Pressure Drop 


Dissipation * (GPM) (PSI) 
(kilowatts) 


* Since the power dissipated by the filament repre- 
sents about 3000 watts and since grid-plus-screen 
dissipation can, under some conditions, represent 
another 2250 watts, allowance has been made in 
preparing this tabulation for an additional 5250 
watts dissipation. 


The cooling table above assumes a water tem- 
perature rise of 20°C. Under no circumstances 
should the outlet water temperature exceed 70°C. 
Inlet water pressure should not exceed 80 PSI. 

A major factor effecting long life of water 
cooled tubes is the condition of the cooling water. 
If the cooling water is ionized, deposits of copper 
oxide will form on the internal parts of the water 
jacket and can cause localized heating of the 
anode and eventual failure of the tube. 

A simple method of determining the condition 
of the water is to measure the resistance across 
a known volume. The resistance of the water 


should be maintained above 50 K ohms/cm3, and 
preferably above 250 K ohms/cm3. A relative 
water resistance check can be made continuously 
by measuring the leakage current which will by- 
pass a short section of the insulating hose column 
if metal nipples or fittings are used as electrodes. 


Separate cooling of the tube base is required 
and is accomplished by directing approximately 
120 cfm of air horizontally through the socket from 
the side. It is preferable to direct this air through 
three equally spaced ducts. 

The well in the center of the baseplate of the 
tube is a critical area which requires cooling to 
maintain envelope temperatures less than 250°C. 
For most applications, 1 to 2 cfm of air directed 
through the center of the socket is sufficient for 
this purpose. 


ELECTRICAL 


FILAMENT OPERATION - The peak emission 
at rated filament voltage of the EIMAC 
4CW100,000D is normally many times the peak 
emission required for communication service. A 
small decrease in filament temperature due to re- 
duction of filament voltage can increase the life 
of the 4CW100,000D by a substantial percentage. 
It is good practice to determine the nominal fila- 
ment voltage for a particular application that will 
not affect the operation of the equipment. This is 
done by measuring some important parameter of 
performance such as plate current, power output, 
or distortion while filament voltage is reduced on 
the 4CW100,000D. At some point in filament volt- 
age there will be noticeable reduction in plate 
current, or power output, or an increase in dis- 
tortion. Operation may be at a filament voltage 
slightly higher than that point at which perform- 
ance appeared to deteriorate. This voltage should 
be measured at the socket with a 1% meter and 
periodically checked to maintain proper operation. 


Filament starting current must be limited to a 
maximum of 900 amperes. 

Voltage between filament and the base plates 
of the tube, and SK-1500 socket, must not ex- 
ceed 100 volts. 


CONTROL-GRID OPERATION - The 4CW- 
100,000D control grid is rated at 500 watts of 
dissipation. Grid dissipation is the approximate 
product of grid current and peak positive grid 
voltage. 


SCREEN DISSIPATION - The power dissipated 
by the screen grid must not exceed 1750 watts. 


Where no ac is applied to the screen, dissipation 
is the product of dc'screen voltage and dc screen 
current. With screen modulation the dissipation is 
dependent on RMS screen voltage, and RMS screen 
current. Plate voltage, plate load or bias voltage 
must never be removed while filament and screen 
voltages are present since the screen dissipation 
rating will be exceeded. Suitable protective means 
must be provided to prevent any of these condi- 
tions. 


PLATE DISSIPATION - The plate dissipation of 
100 kilowatts attainable through water cooling 
provides a large margin of safety in most appli- 
cations. The rating may be exceeded for brief 
periods during tuning. When the 4CW100,000D is 
used as a plate-modulated rf amplifier, plate dis- 
Sipation under carrier conditions is limited to 
66,500 watts. 


HIGH VOLTAGE - Normal operating voltages 
used with this tube are deadly, and the equipment 
must be designed properly and operating precau- 
tions must be followed. Design all equipment so 
that no one can come in contact with high volt- 
ages. All equipment must include safety en- 
closures for high-voltage circuits and terminals, 
with interlock switches to open primary circuits 
of the power supply and to discharge high-voltage 
condensers whenever access doors are opened. 
Interlock switches must not be bypassed or 
““cheated’’ to allow operation with access doors 
open. Always remember that HIGH VOLTAGE 
CAN KILL. 


X-RADIATION - High-vacuum tubes operating at 
voltages higher than 10 kilovolts produce pro- 
gressively more dangerous X-ray radiation as the 
voltage is increased. This tube, operating at its 
rated voltages and currents, is a potential X-ray 
hazard. Only limited shielding is afforded by the 
tube envelope. Moreover, the X-ray radiation level 
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can increase significantly with aging and gradual 
deterioration, due to leakage paths or emission 
characteristics as they are affected by the high 
voltage. X-ray shielding must be provided on all 
sides of tubes operating at these voltages to pro- 
vide adequate protection throughout the tube’s 
life. Periodic checks on the X-ray level should 
be made, and the tube should never be operated 
without adequate shielding in place when voltages 
above 10 kilovolts are in use. Lead glass, which 
attenuates X-rays, is available for viewing win- 
dows. If there is any doubt as to the requirement 
for or the adequacy of shielding, an expert in this 
field should be contacted to perform an X-ray 
Sur vey of the equipment. 

Operation of high-voltage equipment with in- 
terlock switches ‘‘cheated’’ and cabinet doors 
open in order to be better able to locate an equip- 
ment malfunction can result in serious X-ray ex- 
posure. 


FAULT PROTECTION - In addition to normal 
plate overcurrent interlock, screen current inter 
lock, and coolant flow interlock, it is good prac- 
tice to protect the tube from internal damage 
which could result from occasional plate arcing 
at high anode voltage. 

In all cases some protective resistance, 5 
ohms to 25 ohms, should be used in series with 
each tube anode to absorb power supply stored 
energy in case a plate arc should occur. If power 
Supply stored energy exceeds 750 watt seconds, 
we strongly recommend use of some form of elec- 
tronic crowbar which will discharge power supply 
capacitors in a few microseconds following in- 
dication of start of a plate arc. 


SPECIAL APPLICATIONS - If it is desired to 
operate this tube under conditions widely dif- 
ferent from those given here, write to Power Grid 
Tube Product Manager, EIMAC Division of Varian, 
301 Industrial Way, San Carlos, California 94070 
for information and recommendations. 


4Cwi00,0000 


® 


Oc 


Lc9c# AAYNO 


8I 9T 


SdWV — LN3Y¥YND Giyd 
SdWV — LN3YYND N3AFvOS 
SdWV — LN3Y¥YuND JALVId 


SLIOA OOST =49VLIOA N33YOS 


SOILSIAALSVAVHD 


LNIadND LNVISNODS 
TWOIdAL 


vl 


G000‘00LMDr DVWIF 


VY OOT = I 


cl 


SLIOAOTIM/94 
Ol 


et A Ei 


008— 


009— 


00v— 


00¢— 


002 


OOP 


009 


SLIOA/T94 


® 


4CwW100,000D 


€c9c# AAYNO 


0c 


S110A01IM/43 
81 91 vl ZI OT g 9 : 


SdWV— LN3YuYND ddd —=— 
SdAV SS INAgdND Nad dS = aioe 
SdWV — LNAYYND ALVId 


SLIOA 0SZ=49VLTIOA N3349S 


SOILSIYALIVAVHD 
IN3YND LNVLSNOD 
_WOIdAL 
d000‘00lLMr DVWIF 


¥-0'00T =I 


V 0:02 = 29 


0Ov— 


00¢— 


002 


OOv 


009 


008 


SLIOA/T93 


4Cw100,000D 


® 


E 


fa} 
ns 
= 
«|= 
ujz 
= 
Siz 
5 
© 
W3 
4 FS 
ol 


MPERIAL FLEX 
ITTING F 
/4 0. 0. TYBI 


BASE 


WATER FITTINGS 


WwW 
x 
rc 
uw 
°o 
” 
wW 
Be 
4 
aH 
< 
[4 
uJ) 
E 
a 
cad 
WwW 
x 
| od 


NOTES: 


RONA CAP 


SILICON RUBBER 
Tl 


ING PIN ARE TO BE 


WITHIN 10° 


ARE 


REFERENCE DIMEN 
FOR_INFORMATIC 


2. 


NO 


NLY 


ARE NOT REQUIRED FOR 
INSPECTION PWRPOSES. 


TACT 


EN GRIO 


ww 


||? SHALL NOT EXCEED 125 WITH RESPECT TO "W" MEASURED 


: 
J 
< 
S 
8 
w 
” 
¢ 
e 
& 
° 
J 
3 
z 
=) 
« 
(=) 
e 
< 
Oo 
f=) 
= 
a 
= 
°o 
e 
w 
x 
e 
= 
j=) 
& 


WITH TUBE MOUNTED ON BOTTOM CERAMIC 
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SECTION A-A 


AT 


8169 
ACX3000A 


RADIAL-BEAM 
POWER TETRODE 


The EIMAC 8169/4CX3000A is a ceramic/metal power 
tetrode designed to be used as a Class AB] linear amplifier 
in audio or radio-frequency applications. Its low intermodu- 
lation distortion characteristics make it especially suitable 
for single-sideband service, where it will produce a minimum 
power output of 5000 watts in Class AB] service with inter- 
modulation distortion at least 32 dB down for 3rd order pro- 
ducts and 37 dB down for 5th order products. 


The tube is also recommended for use as a Class C rf 
power amplifier and plate-modulated rf power amplifier. It is 
forced-air cooled, with a maximum anode dissipation rating 
of 3500 watts. 


GENERAL CHARACTERISTICS! 


ELECTRICAL 
Filament: Thoriated Tungsten 
® 05 DES: ge pete ae tbnaey cal oa ha A rea ea 9.0+0.45 V 

irereniat 9.0 volts)? )..she5 see ceed 41.5 A 

Amplification Factor (grid to screen) .... HED 

Frequency for Maximum Ratings (CW) .... 2... eee eee ee eee errr rece eee 150 MHz 

Direct Interelectrode Capacitance (grounded cathode) 2 
SOREN aes Nice toast Soe reer tse, Toteeee oa" SEM OMMIY BaP ot tal aah os ale Wve 130 pF 
OIE. conte hice hablar Geena thoeetity Rory nach AaiPge anne acm AS Rah a aerate aa Ee Wael fr? 
Ure tere quip elo GnOd A Rena OH eich has ORR SAR elearning arene 1.2 pF 

Direct Interelectrode Capacitance (grounded grid) 2 
OTE chon ABB Ss Po a Ao. hci eee eee Pt oe ee aeons 61 pF 
“TERE gyces 2808 vappantene$ ort. AR RB Rel ol ee RO iO ae Pe ar or ae 1) Seep 
SAN es eR teed ti a ee ee Ree 0.15 pF 


1. Characteristics and operating values are based upon performance tests. These figures may change without notice 
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using 
this information for final equipment design. 


2. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic In- 
dustries Association Standard RS-191, 


MECHANICAL 
CEES oy ARRAS Ra Ai ay | Special ring and breechblock terminal surfaces 
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Maximum Operating Temperature: 


Ceramic/Metal Seals and Anode Core ...... She) Mam eae BPP es Ae ag ere ee 
Recommended Air System Socket e #16 "@ 8 ® os «© © 6 «© «a 6 © we we ce 8 ee 6 eC ee 8 8 @ EIMAC SK- 1400 series 
Recommended Air Chimney ....... Ten etre are te eay see cts AMsatts date hans EIMAC SK-1406 
Operating Position .......... esa Ne tetw at sis atavre <s .... Axis vertical, base up or down 
Maximum Overall Dimensions: 

Wen Stinpmrgemetd = 5 chasis sUsieiecs ao eeees. Ceev nega a tame ak “Alene es WevacH she; slot, ot 60 L020 eaeere 

Diameters eget white Cassese walgienel meat ere eee Ie alte Ue SNS Poteo a 4.62 In; 11.73 cm 
Cooling . . e os & 8B, 8° Oe" @ 6 O82) 18. 8 a 2. 40-78) °S/42 6.8 8 © 6 ee 6 eo 0s 7 6. 8 8 ° e e s e ° es s . . . e e Forced Air 
NetiWeiont tra 2 stan? aL Math Cea yas Lu absite th GPAR CHL aa ae tees 20 Dameer oe ke 
AB STATS TEESE SNS SRLS LNT SREB TE CRETE 8 ES SE TE 2 ETN SSE LEAS PSE SNA ET LTE T E L T  T TE LT ER EI SEE TE LET ST ESE SS ESE ST ES SRT 
RADIO-FREQUENCY POWER AMPLIFIER OR TYPICAL OPERATION 
OSCILLATOR 
Class-C Telegraphy or FM Plate; Voltage ey aie. ae cure aie 5000 7000 Vdc 
(Key-down conditions) Screen Voltage J) erste: a eiehelete.« 500 500 Vdc 

Grid. Voltage vc ie. Bere oes -280 -300 Vdc 
: Plate Current’. 13 ee eee aes 19 1.9 Adc 
ABSOLUTE MAXIMUM RATINGS: Screen Current 1 eM eMeoets, sMel meee 250 230 mAdc 
Grid Currents ic. eiee ae oes 100 100 mAdc 
DC PLATE WOLIAGE Wee) ice 7000 VOLTS Poak RE Grid Voltage 1 l. 385 405 vy 
DC SCREEN VOLTAGE.......... 1000 VOLTS Driving Power!,........... 39 41 W 
DC PEATE CURRENT is vnain ae tstele 2.0 AMPERES Plate Dissipation .......... 1900 2300 W 
PLATED ISSIPATIONIS Gi seeti tiie oink 3000 WATTS Plate Output Power ......... 7600 11,000 W 
SCREEN DISSIPATION .......... 175 WATTS 
GRIB DISSIPATION Wik cccie rar. sae 50 WATTS 1. Approximate value. 
STARE AA RIG SALERRO PRE ST SCR ARTA RITES ET STARTLED YE SA LES TRE ES DA EL ORLY AP ES BS FE DE A ETI ERS EES SPREE PSE SDAP TE UI PP ESF A SST ST ND EES STOLEN 
PLATE-MODULATED RADIO-FREQUENCY TYPICAL OPERATION 
POWER AMPLIFIER 
Class-C Telephony (Carrier Conditions unless noted) Plate: Voltage jen) se eee eos, teers 5000 Vdc 
feces vie Screen: Voltage tye a) te an nae 500 Vdc 
UTE IMUM RATINGS: Peak AF Screen Vile e 
GORE ATER OUTAGE: ai uy eee 5000 VOLTS UEC MOCULa SOF ee a a ene 
DC SCREEN VOLTAGES) anne um 600 VOLTS CIO Olteton i eteret als rtvaeat ar cats pkgs hele 
DC) PEATECURRENT eas) fico 1.4 AMPERES Plate Current... 6.1... eee eee 1.4 Adc 
PLATESDISSIPATION 2... 2-2. ene 2000 WATTS Sersen-Currentil!... acs oceanic 170 mAdc 
SGREEN DISSIPATION ieee ee tenes 175 WATTS GridiGurrents!.4eahi. aa kee 68 mAdc 
GRID DISSIPATION ........... 50 WATTS Peak RF Grid Voltage1............ 455 v 
Grid: Driving! Power.liis. 7. Sueras: <x ots 31 W 
1. Approximate value. Plate: Dissipation 4)... eee chee 1250 W 
2. Corresponds to 3000 watts at 100 % sine-wave mod. Plate Output Powerint.ss 0 ate cscs reek 5750 W 
AT BRE BIE ABU ASTIBGCEN ADIN 78 RG BOE LE AE ETE MIE TIEST AU  SEIRD S STSESOEE SA SITDSTO Y SRA SSR NESE PB ST SE EFS LSE PNY Sa DI SS PE RET TE CSI TENSE TE STENT EOLA 
AUDIO-FREQUENCY AMPLIFIER OR MODULATOR TYPICAL OPERATION (Two Tubes), Class AB 4 
Class-AB 
Plate Voltages, .iscciste + nsane tyre 5000 6000 Vdc 
ABSOLUTE MAXIMUM RATINGS (Per Tube) Screen Voltage ........... 850 850 Vdc 
Grid V ey Seer et ee ce -180. -200 V 
DOUPLATEIVOLEAGE Wid 2 uae ci 6000 VOLTS Pane ak A i mee i 
DC SCREEN VOLTAGE .......... 1000 VOLTS bit is wha tps ALORA OR 5 5 
DC PLATE CURRENT ........... 2.0 AMPERES oe Oe te ea OO Laces UBncatighene' 2 
PLATE DISSIPATION ........... 3500 WATTS Max-Signal Screen Current2.... 170 120 mAde 
SCREEN DISSIPATION .......... 175 WATTS Zero-Signal Screen Current 2. . . 0 0 mAdc 
GRID: DISSIPATION ia). fora CAs 50 WATTS Peak AF Driving Voltage 1.2... 155 175 v 
Driving | Bowermurect....n01 ate 0 O W 
1, Per Tube. Load Resistance, Plate-to-Plate . 3000 4160 (Q) 
2. Approximate values. Max-Signal Plate Dissipation?.. 3300 3100 W 
Max-Signal Plate Output Power .. 11,400 12,400 W 


8169/4CX3000A bare 


RADIO-FREQUENCY LINEAR AMPLIFIER TYPICAL OPERATION Class AB, Grid Driven 
Class AB Plate Voltage mer. ute. ret tate ancicis a 5000 Vdc 
Screen Voltageihs crn scsta tsk: scare ere ses yas 
ATINGS: Chit Wolhetes) goo Powe hoo oo oie - [ 
Rees ee MUM RAT Zero-Signal Plate Current .........- 0.5 Adc 
Single-Tone Plate Current.......... 1.65 Adc 
DC PLATE VOLTAGE .....------ 7000 VOLTS Single-Tone Screen Currentl........ 25 mAdc 
DC SCREEN VOLTAGE ......%.-.. 1000 VOLTS Two-Tone Plate Current! ike waa § Le aa 
ya eee 2.0 AMPERES Two-Tone Screen Current!.......... mAdc 
Ree ONT oes nts Peak RF Grid Voltage !..... ac cpeiate als 155 v 
PEA TEADISSIPATION! <. . oan. sss. s 3500 WATTS DrivingiPower Huuieias a: wanes et OW 
SCREEN DISSIPATION Jol Ps GUIS OS on tite 175 WATTS Peak Envelope Useful Output Power1. 5 5300 W 
sitio Pare ee 50 WATTS intermodulation Distortion Products 
ee (without negative feedback) 3rd Order . -35 dB 


5th Order . -40 dB 
1. Approximate values. 


NOTE: TYPICAL OPERATION data are obtained from direct measurement or by calculation from published character- 
istic curves. Adjustment of the rf grid voltage to obtain the specified plate current at the specified bias, 
screen and plate voltages is assumed. If this procedure is followed, there will be little variation in output 
power when the tube is changed, even though there may be some variation in grid and screen current. The 
grid andscreen currents which result when the desired plate current is obtained are incidental and vary from 


tube to tube. These current variations cause no difficulty so long as the circuit maintains the correct volt- 
age in the presence of the variations in current. In the case of Class C Service, if grid bias is obtained 


principally by means of a grid resistor, the resistor must be adjustable to obtain the required bias voltage 
when the correct rf grid voltage is applied. 


RANGE VALUES FOR EQUIPMENT DESIGN 


Min. Max. 
paiement Current, at.9:0 volts ...)......... Seed ley ks fetes see ane cs Rabe ase 39.5% 745: 59A 
Interelectrode Capacitance (grounded cathode) ' 

Lo teem STA Ste Sis heat A eR eRe eae A Perea TTR An heh, ee 120. 140 pF 
© TEED glace R eis Oe Ey BEN MOLaH i at Gi i Se ee ee AUB DE Sey riye 
Ode so BPs ae Be eee oe eR eh Ae Te Rehan Me Ree An y eatin et. --- 1,40 pF 
Interelectrode Capacitance (grounded grid) 1 
STS AL A SR re ee a He SAE beter PoE Cae Rees 25.0 0672020 
TROP. Oy RO GUO Ea oe, eRe I Se Pee ee ents renee MA eR AS 10/5314 Sep u 
Be Deed be cits 0's 2a leis fol e pehena te. cot tare Pensa -) cha cuueueh esl Cangas at ne --- 0.20 pF 
Grid Voltage (Ep = 2000 Vdc; E95 = (UGC ESR AS Feo ee Siok: Wedy. te es -95  -127 Vdc 
adjust for I, = 1000 mAdc) 
Grid Cut off Voltage (Ep = 4000 Vdc; E,2 = 850 Vdc; ......... sha teneeets ---  -310 Vdc 


adjust for Ip = 1.0 mAdc) 


1, Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic In- 


dustries Association Standard RS-191. 


APPLICATION 
MECHANICAL SOCKETING - The EIMAC sockets, type 
SK-1400A and SK-1470A, have been designed 
MOUNTING - The 4CX3000A must be operated especially for the base of the 4CX3000A. The 


with its axis vertical. The base of the tube 


SK-1400A has no contacts grounded to the socket 
may be down or up at the convenience of the cir- 


shell and has an integral screen grid bypass 
cuit designer. capacitor of 1800 pF, with a 1000 DCWV rating. 
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The SK-1470A has no bypass capacitor and the 
screen grid contacts are directly grounded to the 
socket shell. 

The use of recommended air-flow rates through 
these sockets provides effective forced-air 
cooling of the tube. Air forced into the bottom of 
the socket passes over the tube terminals through 
the Air Chimney SK-1406, and through the anode 
cooling fins. 


COOLING - The maximum temperature rating for 
the external surfaces of the 4CX3000A is 250°C. 
Sufficient forced-air circulation must be provided 
to keep the temperature of the anode at the base 
of the cooling fins and the temperature of the 
ceramic/metal seals below 250°C. Air-flow re- 
quirements to maintain seal temperature at 200°C 
in 40°C ambient air are tabulated below (for oper- 
ation below 30 megahertz). 


SEA LEVEL 10,000 FEET 
* 


Pressure Pressure 
Air Flow | Drop (In. Air Flow |Drop (In. 
(CFM) of Water) (CFM) of Water) 


36.5 0.3 53 0.4 
2500 60 0.8 88 jy 
86 1.6 123 233 


* Since the power dissipated by the filament repre- 
Sents about 450 watts and since grid-plus-screen 
dissipation can, under some conditions, represent 
another 225 watts, allowance has been made in pre- 
paring this tabulation for an additional 675 watts 
dissipation. 


The blower selected in a given application 
must be capable of supplying the desired air flow 
at a back pressure equal to the pressure drop 
shown above plus any drop encountered in ducts 
and filters. 

At other altitudes and ambient temperatures 
the flow rate must be modified to obtain equiva- 
lent cooling. The flow rate and corresponding 
pressure differential must be determined indi- 
vidually in such cases, using rated maximum 
temperatures as the criteria for satisfactory 
cooling. 


ELECTRICAL 


FILAMENT OPERATION - The peak emission 
at rated filament voltage of the EIMAC 
4CX3000A is normally many times the peak emis- 
sion required for communication service. A small 
decrease in filament temperature due to reduc- 
tion of filament voltage can increase the life of 


the 4CX3000A by a substantial percentage. It 
is good practice to determine the nominal fila- 
ment voltage for a particular application that will 
not affect the operation of the equipment. This is 
done by measuring some important parameter of 
performance such as plate current, power output, 
or distortion while filament voltage is reduced on 
the 4CX3000A. At some point in filament voltage 
there will be a noticeable reduction in plate cur- 
rent, or power output, or an increase in distortion. 
Operation may be at a filament voltage slightly 
higher than that point at which performance ap- 
pears to deteriorate. This voltage should be 
measured at the socket with a 1% meter and 
periodically checked to maintain proper operation. 


GRID OPERATION - The 4CX3000A grid has a 
maximum dissipation rating of 50 watts. Pre- 
cautions should be observed to avoid exceeding 
this rating. The grid bias and driving power 
should be kept near the values shown in the 
‘Typical Operation’’ sections of the data sheet 
whenever possible. The maximum grid circuit 
resistance should not exceed 100,000 ohms per 
tube. 


SCREEN OPERATION - The power dissipated 
by the screen of the 4CX3000A must not exceed 
175 watts. 

Screen dissipation, in cases where there is no 
ac applied to the screen, is the simple product 
of the screen voltage and the screen current. If 
the screen voltage is modulated, the screen dis- 
sipation will depend upon loading, driving power, 
and carrier screen voltage. 

Screen dissipation is likely to rise to exces- 
sive values when the plate voltage, bias voltage, 
or plate load are removed with filament and 
screen voltages applied. Suitable protective 
means must be provided to limit the screen dis- 
sipation to 175 watts in the event of circuit 
failure. 


PLATE DISSIPATION - The _ plate-dissipation 
rating for the 4CX3000A is 3500 watts. When it 
is operated as a plate-modulated rf amplifier, 
under carrier conditions, the maximum plate dis- 
sipation is 2000 watts. 


FAULT PROTECTION - In addition to normal 
cooling airflow interlock and plate and screen 
over-current interlocks, it is good practice to 
protect the tube from internal damage which could 
result from occasional plate arcing at high plate 
voltage. 


In all cases some protective resistance, at 
least one or two ohms, should be used in series 
with the tube anode to absorb power supply 
stored energy in case a plate arc should occur. 
Where stored energy is high, it is recommended 
that some form of electronic crowbar be used 
which will discharge power supply capacitors in 
as short a time as possible following indication 
of start of a plate arc. 


HIGH VOLTAGE - Normal operating voltages 
used with the 4CX3000A are deadly, and the 
equipment must be designed properly and opera- 
ting precautions must be followed. Design all 
equipment so that no one can come in contact 
with high voltages. All equipment must include 
safety enclosures for high-voltage circuits and 
terminals, with interlock switches to open pri- 
mary circuits of the power supply and to dis- 
charge high-voltage condensers whenever access 
doors are opened. Interlock switches must not be 
bypassed or ‘‘cheated’’ to allow operation with 
access doors open. Always remember that HIGH 
VOLTAGE CAN KILL. 


INTERELECTRODE CAPACITANCE - The 
actual internal interelectrode capacitance of a 
tube is influenced by many variables in most 
applications, such as stray capacitance to the 
chassis, capacitance added by the socket used, 
stray capacitance between tube terminals, and 
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wiring effects. To control the actual capacitance 
values within the tube, as the key component 
involved, the industry and the Military Services 
use a standard test procedure as described in 
Electronic Industries Association Standard 
RS-191. This requires the use of specially con- 
structed test fixtures which effectively shield 
all external tube leads from each other and elim- 
inates any capacitance reading to “‘ground’’. 
The test is performed on a cold tube. Other 
factors being equal, controlling internal tube 
Capacitance in this way normally assures good 
interchangeability of tubes over a period of time, 
even when the tube may be made by different 
manufacturers. The capacitance values shown in 
the manufacturer’s technical data, or test specifi- 
cations, normally are taken in accordance with 
Standard RS-191. 

The equipment designer is therefore cautioned 
to make allowance for the actual capacitance 
values which will exist in any normal application. 
Measurements should be taken with the socket 
and mounting which represent approximate final 
layout if capacitance values are highly signifi- 
cant in the design. 


SPECIAL APPLICATIONS - If it is desired to 
operate this tube under conditions widely dif- 
ferent from those given here, write to Power 
Grid Tube Product Manager, EIMAC Division of 
Varian, 301 Industrial Way, San Carlos, California 
94070 for information and recommendations. 
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NOTES : 


TUBE BASE MUST ACCEPT A GAGE WITH 
GB 2104. 


FOUR PINS ON TRUE POSITION WITHIN 
.0005 R MOUNTED IN A BASE PLATE 
1/4" THICK BY 3 1/4" DIA. EIMAC 


GAGE NO, 


as 


(SEE NOTE 1) 
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8349 
4CX35,000C 


RADIAL-BEAM 
POWER TETRODE 


The EIMAC 8349/4CX35,000C is a ceramic/metal, forced-air cooled 
power tetrode intended for use at the 50 to 150 kilowatt output power level. 
It is recommended for use as a Class-C rf amplifier or oscillator, a Class- 
AB rf linear amplifier, or a Class-AB push-pull af amplifier or modulator. 
The 8349/4CX35,000C is also useful as a plate and screen modulated 
Class-C rf amplifier. 

The forced-air cooled anode is rated at 35 kilowatts maximum dissi- 
pation. 


GENERAL CHARACTERISTICS 1 


SLECTRICAL 


Filament: Thoriated Tungsten 
WoW k Veron AE LAE ay ee are Mera ee ewe chiral 10.0 V 
Carrer er UU EVGOLES 53 via), te Soehac ga) Mee acne anes 295 A 
Amplification Factor (Average): 
oS keh ile SPORE a Gale ea as i lr ra ee cea 4.5 


i a Reel Bich dy et Cia tg cigar i aii hen d seee ER tes bac ssestaihi $s is osvleDindiena sclera 440 pF 


“ORIN come 5 Laie Bote eRe ee PO ae et Sn ge tay Pee 23) De 


AN) oe & Go gio NS binolly Races Be Re a eee rarer cc Ae Sa ee 30 MHz 


1. Characteristics and operating values are based upon performance tests. These figures may change without notice 
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using 
this information for final equipment design. 

2. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic 
Industries Association Standard RS-191. 


MECHANICAL 
Maximum Overall Dimensions: 
EUS MOP TETE OMS eTN Aaeoth ins. Sp kdeastc iis tis. ee SM eee tema 17.34 in; 440.4 mm 
See eCLOtmrere erence kore), Or Cesc tahe ag are cats Ree eee ook sipre re ss 9.75 in; 247.7 mm 
Braet pits te ee teeters Pe E Pane ORE Beni at cer. ts eawiae a. ciel oa oo eons DO lbn22. eke 
OTR OS NONEY vith i Dun, Zhe gy < als Mea u abatia tied Th Se iinaslat®- 0: x s4o0h3 Vertical, base up or down 
Maximum Operating Temperature: 
Dara se MetAl WeAlSrs, ta silts s peed eetieg iM e nen ae ais dare ale a letit ens « aceiirk 2026 
PARI AMES MSE TaN a 5 (cos Ar Eka php trent el eee TE ETRE Mee Dhak oe eo. ole arenes toe 200°C 
OT CO ia pA Lg Sade eRe eee rae eae keaton Chee Awe er AAP a re ran mae De Forced Air 
Leno yr i he Eerste bee teeth pe erin ey AR gr: ng een gee Special, graduated rings 
Pa GEC SOCK GT, ces 0e bn oils berg ce Miia pe Ui? a. «ho ree Oat isan’ Paitin pnueene EIMAC SK-1500 Series 
(Revised 9-1-75) © 1963, 1967, 1970, 1975 by Varian Printed in U.S.A. 


EIMAC division of varian / 301 industrial way / san carlos / california 94070 
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RADIO FREQUENCY LINEAR AMPLIFIER 
GRID DRIVEN 
Class AB 


MAXIMUM RATINGS: 


DPCIPEATEN OFTAGER Ds c-yer cue ibaa 20,000 VOLTS 
DG SCREENSVOLTAGER. coreg. iousnen lot 2500 VOLTS 
DGREZATE- CURREN Tigeierenst sus to: smelted. 15.0 AMPERES 
PLATE DISSIPATION . 0.2.0 cee ee 35,000 WATTS 
SCREEN DISSIPATION .......+--. 1750 WATTS 


GRID DISSIPATION ...2.......-.-; 500 WATTS 


1. Adjust 


2. Approximate value. 


to specified zero-signal dc plate current. 


TYPICAL OPERATION (Frequencies to 30 MHz) 
Class AB, Grid Driven, Peak Envelope or Modulation 
Crest Conditions 


Plate:Voltage’s aus ceanciet arcu sae een men obese tele 15.0 kVdc 
Screen: Voltage cescas sucks ewene cask ach nme 1.5 kVde 
Grid) Voltage. bs A ieiaedcremane seach eee -400 Vdc 
Zero-Signalie late: Currente. aucune iene ane 1.0 Adc 
Single: lone! Rlates@urremtrcre: + sek cmeesmemene eer 5.7 Adc 
Single-Tone Screen Current 2..........- 0.9 Adc 
Peak rf Grid Voltage 2 Sassi bagele heb ten aLebet cme 250 v 
Peak Driving Power. \W.ck ce cnet eee Ow 
Plate Dissipationien ce aecekercrcuenecsne iin ares 30 kW 
Plate Output: POwens co.cc one ern er enet ements 55 kW 
Resonant Load Impedance..........+.. 1280 Q 


pial Te Re 5 AEE SOT AT SEA SSRI TLR COPS SS AI SAUD GEE WAP OS ESSE EIU SES ES RTE ELE LTE OEE TEES EE I EE LL A ETI, 


RADIO FREQUENCY POWER AMPLIFIER 


OR OSCILLATOR 
Class C Telegraphy or FM 
(Key-Down Conditions) 


MAXIMUM RATINGS: 


DGIPEATEN OFWAG Eaten iene nimi 20,000 VOLTS 
DG ISGREENSV OLA GE Rewer ie smaeranene 2500 VOLTS 
DG PEATE;CURREN liens peuemsnmatcnt tein 15.0 AMPERES 
PEATEVDISSIPATILO Naeem titi nene tie 35,000 WATTS 
SCREEN DISSIPATION iret ete s = 1750 WATTS 
GRID DISSIPATIO NS aiee etna entices: 500 WATTS 


TYPICAL OPERATION (Frequencies to 30 MHz) 


Plate Voltagemtesiees oie eee ene 10:07 9 15:00 S02 M.dc 
Screens Voltage ia easae tenor: 750 750 750 Vdc 
GridiVoltage Sys seat peren ee care -425 -480 -550 Vdc 
Plate.Gurrentiescs. 1a. eael > eee TAs: 6.8 6.96 Adc 
Screen CUrPEnti|. aol eee 0.84 0.51 0.80 Adc 
Grid Giirrant: uae cage oes 0.29 0.23 0.35 Adc 
Peak rf Grid Voltage!....... 600 660 730 v 

Calculated Driving Power At RAS 150 258 W 


Meri eh cea he cate 19.3, 19.0 21.0 kW 
BARE hee te 55.0 Aes 110 kW 


Plate Dissipation 
Plate Output Power 


1. Approximate value. 


| Be SESW LTE a0 STIS TR EPH TET BA TTS ESBS SE TS DE ER ESE EET EDL ELE IEE LILLIE FOIE EEE ELLE LLL EE 


PLATE MODULATED RADIO FREQUENCY POWER 
AMPLIFIER-GRID DRIVEN 
Class C Telephony (Carrier Conditions) 


MAXIMUM RATINGS: 


DC:PLATE VOLTAGES Se eee 14,000 VOLTS 
DG SCREEN.VOLTAGE= cane ral peus 2000 VOLTS 
DC PLATE: CURRENT) es oe ee 15.0 AMPERES 
PU ATEIDISSIPATION Maer oe tee 23,000 WATTS 
SCREEN DISSIPATIONSa: 40 oe eee 1750 WATTS 


415 oh® ty) GEE SL Re 500 WATTS 


1. Corresponds to 35,000 watts at 100% sine-wave 
modulation. 


2. Average, with or without modulation. 


TYPICAL OPERATION (Frequencies to 30 MHz) 


Plate: Voltageara siete c ee Seen seep 12.0 kVdc 
Screen Voltagew esc tyek cost ete te rane ieee 750 Vdc 
Grid Voltage deere mem onc. far crs ara it eerie monre ney cet -600 Vdc 
Plate: Current antes Sc cave letra iee fetes ce staicer ot aamellts 5.4 Adc 
Screen sCurrentitaeh ne ete cs eet a 0.52 Adc 
Grid Current) P04) Been pe es op 0.16 Adc 


Peak af Screen Voltage 2 


(AOOSo moOdulation)ieei = aeeeeeeeee ote ae, 500 v 
Peak tf Grid, Voltage: teeaiamece. «See 740 v 
Calculated’Driving RowWem yaa. skeen 125 W 
Plate Diss ipationumeee atone nos tenal ina t moet 13.2 kW 


Plate Outout Powers en oer loewesie chen 55.0 kW 
Resonant Load Impedance 


1. Approximate value. 


2. Approximate value, depending upon degree of driver 
modulation. 


4CX35,000C 


AUDIO FREQUENCY POWER AMPLIFIER TYPICAL OPERATION (Two Tubes) 
OR MODULATOR : 
Class AB, Grid Driven (Sinusoidal Wave) RlategVoltac ety tame aarratetrien ale be fou cene 12.0 kVdc 
SCreEeMpeV Olta GGtas taks eet. tent heeds gees 1.5 kVdc 
MAXIMUM RATINGS (Per Tube): Grid Voltage ! /3 WOME Ce CEC RETA Car eC Oa eee -400 Vdc 
Zero-Sronariate GuITent 2G totes eo, 5 3.0 Adc 
Bee VOLTAGE «2:5 bona wee 20,000 VOLTS Max Signal Plate Current ...........- 9.2 Adc 
PIeSCREEN VOLTAGE... 02s. 5 0s 2,500 VOLTS Max Signal Screen Current!........... 1.8 Adc 
BPLATE.CURRENT “i¢)5). 2 oe -seie: IS Op AMPERES. meymeas AL Cre Naliage Sr sey.tipiait nah Vyte 280 v 
PLATE DISSIPATION ...........-. 35,000 WATTS Max Signa} Flate Dissipation <<... >.< + - cae th 
SCREEN DISSIPATION........-.-. 1750 WATTS Plate! Output Power fw. 6 eae es Fe: (odes 
MeISSIPATION “...-.-..----s 500 WATTS Load Resistance (plate to plate)ivee. are es. 2860 Q 
2. Per Tube 
1. Approximate value. 3. Adjust to give stated zero-signal plate current. 


TYPICAL OPERATION data are obtained from direct measurement or by calculation from published character- 
istic curves. Adjustment of the rf grid voltage to obtain the specified plate current at the specified bias, 
screen and plate voltages is assumed. If this procedure is followed, there will be little variation in output 
power when the tube is changed, even though there may be some variation in grid and screen current. The grid 
and screen currents which result when the desired plate current is obtained are incidental and vary from tube 
to tube. These current variations cause no difficulty so long as the circuit maintains the correct voltage in 
the presence of the variations in current. In the case of Class C Service, if grid bias is obtained principally 
by means of a grid resistor, the resistor must be adjustable to obtain the required bias voltage when the 
correct rf grid voltage is applied. 


RANGE VALUES FOR EQUIPMENT DESIGN 


Min. Max. 
ren rater tees cs cos cee ileal ste tenedy soe ates aster wie se COU) OLUaEE 
Interelectrode Capacitances (grounded cathode connection) 2 

ee IP OS ei iin oo,” oan eal hiss Scboda lanehenasniohe quid lO sak? Ds 
Sentra ROMA eee ge MOL se uagaas he aidan craatey® itjeda! WOO 60 pF 


2. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic 
Industries Association Standard RS-191. 


MECHANICAL APPLICATION 


MOUNTING - The 4CX35,000C must be oper- Air-flow requirements to maintain core temper- 

ated with its axis vertical. The base of the tube ature at 225°C in 40° ambient air are tabulated 

may be down or up at the convenience of the below (for operation below 30 megahertz.) These 

circuit designer. data are for air flowing in the base-to-anode 
direction. 


Base-to-Anode Air Flow 


SOCKET - The EIMAC sockets, type SK-1500, 


and SK-1510 have been designed especially for Pinte Prassiits 


the concentric base terminals of the 4CX35,000C. Dissipation 
(Watts) 


COOLING - The maximum temperature rating 
for the external surfaces of the 4CX35,000C is 
250°C. Sufficient forced-air circulation must be 


* Since the power dissipated by the filament represents 


provided to keep the temperature of the anode about 3000 watts and since grid-plus-sgreen dissipation 
at the base of the cooling fins and the tempera- can, under some conditions, represent another 2250 watts, 

allowance has been made in preparing this tabulation for 
ture of the ceramic/metal seals below 250°C. an additional 5250 watts dissipation. 


4€X35,000C 


The blower selected in a given application 
must be capable of supplying the desired air 
flow at a back pressure equal to the pressure 
drop shown above plus any drop encountered 
in ducts and filters. 

Separate cooling of the tube base is required 
and is accomplished by directing approximately 
120 cfm of air horizontally through the socket 
from the side. It is preferable to direct this air 
through three equally spaced ducts. 

The well in the center of the baseplate of the 
tube is a critical area which requires cooling to 
maintain envelope temperatures less than 250°C. 
For most applications, 1 to 2 CFM of air directed 
through the center of the socket is sufficient for 
this purpose. 

At other altitudes and ambient temperatures 
the flow rate must be modified to obtain equiva- 
lent cooling. The flow rate and corresponding 
pressure differential must be determined indi- 
vidually in such cases, using rated maximum 
temperatures as the criteria for satisfactory 
cooling. 


ELECTRICAL 


FILAMENT OPERATION - The peak emission 
at rated filament voltage of the EIMAC 4CX35, 
OO0C is normally many times the peak emission 
required for communication service. A small 
decrease in filament temperature due to reduc- 
tion of filament voltage can increase the life of 
the 4CX35,000C by a substantial percentage. It 
is good practice to determine the nominal fila- 
ment voltage for a particular application that 


will not affect the operation of the equipment. 


This is done by measuring some important pa- 
rameter of performance such as plate current, 
power output, or distortion while filament volt- 
age is reduced on the 4CX35,000C. At some 
point in filament voltage there will be a notice- 
able reduction in plate current, or power output, 
or an increase in distortion. Operation may be 
at a filament voltage slightly higher than that 
point at which performance appears to deteri- 
orate. This voltage should be measured at the 
socket with a 1% meter and periodically check- 
ed to maintain proper operation. 

Filament starting current must be limited to 
a maximum of 900 amperes. 

Voltage between filament and the base plates 
of tube and SK-1500 socket, must not exceed 
100 volts. 


GRID OPERATION - The 4CX35,000C grid has 
a maximum dissipation rating of 500 watts. Pre- 
cautions should be observed to avoid exceeding 
this rating. The grid bias and driving power 


should be kept near the values shown in the 
‘‘Typical Operation’’ sections of the data sheet 
whenever possible. The maximum grid circuit 
resistance should not exceed 100,000 ohms per 
tube. 


SCREEN OPERATION - The power dissipated 
by the screen of the 4CX35,000C must not exceed 
1750 watts. 

Screen dissipation, in cases where there is no 
ac applied to the screen, is the simple product 
of the screen voltage and the screen current. If 
the screen voltage is modulated, the screen dis- 
sipation will depend upon loading, driving power, 
and carrier screen voltage. 

Screen dissipation is likely to rise to exces- 
sive values when the plate voltage, bias voltage, 
or plate load are removed with filament and 
screen voltages applied. Suitable protective 
means must be provided to limit the screen dis- 
sipation to 1750 watts in the event of circuit 
failure. 


PLATE DISSIPATION - The _ plate-dissipation 
rating for the 4CX35,000C is 35,000 watts. When 
the 4CX35,000C is operated as a plate-modulated 
rf amplifier, under carrier conditions, the max- 
imum plate dissipation is 23,000 watts. 


INTERELECTRODE CAPACITANCE - The 
actual internal interelectrode capacitance of a 
tube is influenced by many variables in most 
applications, such as stray capacitance to the 
chassis, capacitance added by the socket used, 
stray capacitance between tube terminals, and 
wiring effects. To control the actual capacitance 
values within the tube, as the key component 
involved, the industry and the Military Services 
use a standard test procedure as described in 
Electronic Industries Association Standard 
RS-191. This requires the use of specially con- 
structed test fixtures which effectively shield 
all external tube leads from each other and 
eliminates any capacitance reading to ‘‘ground”’. 
The test is performed on a cold tube. Other 
factors being equal, controlling internal tube 
capacitance in this way normally assures good 
interchangeability of tubes over a period of 
time, even when the tube may be made by dif- 
ferent manufacturers. The capacitance values 
shown in the manufacturer’s technical data, or 
test specifications, normally are taken in ac- 
cordance with Standard RS-191. 

The equipment designer is therefore cau- 
tioned to make allowance for the actual capaci- 


tance values which will exist in any normal 
application. Measurements should be taken with 
the socket and mounting which represent ap- 
proximate final layout if capacitance values 
are highly significant in the design. 


HIGH VOLTAGE - Normal operating voltages 
used with the 4CX35,000C are deadly, and the 
equipment must be designed properly and opera- 
ting precautions must be followed. Design all 
equipment so that no one can come in contact 
with high voltages. All equipment must include 
safety enclosures for high-voltage circuits and 
terminals, with interlock switches to open pri- 
mary circuits of the power supply and to dis- 
charge high-voltage condensers whenever access 
doors are opened. Interlock switches must not be 
bypassed or ‘‘cheated’’ to allow operation with 
access doors open. Always remember that HIGH 
VOLTAGE CAN KILL. 


FAULT PROTECTION - In addition to normal 
cooling airflow interlock and plate and screen 
over-current interlocks, it is good practice to 
protect the tube from internal damage which could 
result from occasional plate arcing at high plate 
voltage. 

In all cases some protective resistance, at 
least one or two ohms, should be used in series 
with the tube anode to absorb power supply 
stored energy in case a plate arc should occur. 
Where stored energy is high, it is recommended 
that some form of electronic crowbar be used 
which will discharge power supply capacitors in 
as short a time as possible following indication 
of start of a plate arc. 


4C0X35,000C 


X-RADIATION - High-vacuum tubes operating at 
voltages higher than 10 kilovolts produce pro- 
gressively more dangerous X-ray radiation as the 
voltage is increased. The 4CX35,000C, operating 
at its rated voltages and currents, is a potential 
X-ray hazard. Only limited shielding is afforded 
by the tube envelope. Moreover, the X-ray radia- 
tion level can increase significantly with aging 
and gradual deterioration, due to leakage paths 
or emission characteristics as they are affected 
by the high voltage. X-ray shielding must be 
provided on all sides of tubes operating at these 
voltages to provide adequate protection through- 
out the tube’s life. Periodic checks on the X-ray 
level should be made, and the tube should never 
be operated without adequate shielding in place 
when voltages above 10 kilovolts are in use. 
Lead glass, which attenuates X-rays, is avail- 
able for viewing windows. If there is any doubt 
as to the requirement for or the adequacy of 
shielding, an expert in this field should be con- 
tacted to perform an X-ray survey of the equip- 
ment. 


Operation of high-voltage equipment with 
interlock switches ‘‘cheated’’ and cabinet doors 
open in order to be better able to locate an 
equipment malfunction can result in serious 
X-ray exposure. 


SPECIAL APPLICATIONS - If it is desired to 
operate this tube under conditions widely dif- 
ferent from those given here, write to Power 
Grid Tube Product Manager, EIMAC Division of 
Varian, 301 Industrial Way, San Carlos, California 
94070 for information and recommendations. 
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DIMENSIONAL DATA 


—|—— SEE NOTES 283 
pee 
[Se eee 
| A | 9.500 | 9750 | 241.30 | 247.65 | 
Be Te | 0860 | 0890 | 21.84 | 22.60 | 
| © | 5.980 | 6.020 | 151.89 | 152.91 
} f Pe | 6510 | 6560 | 16535 | 166.62 | 
|G | 7.480 | 7.520 | 189.99 | 19101 | 
TH | 7978 | €.018 | 20287 | 20358 
6 | [ix [1220 [1270 | 3099 | 32.26 | 
| M | 8.442 | 8.692 | 214.43 | 220.78 | 
Tw [8.375 | 5.626 | 13652 | 142.00 
| P | 17.070 | 17.340 | 433.58 1440.44 
IK Uthti/AF R073 [08's | 440 
Tae OSORNO 
© Tv[ —— [ois | -—| 343 
| w | 1.250 | 1.270 | 3175 
@ 
Tan [8.000 | 20320 | 

CONTROL GRID 

FILAMENT (J) 2StES REFERENCE DIMENSIONS 


ARE FOR INFORMATION 
ONLY AND ARE NOT 
REQUIRED FOR IN- 
SPECTION PURPOSES. 


2. DIM. Y IS MAXIMUM DIA. 


THE TOTAL INDICATED RUNOUT OF THESE pence Conenas 
CONTACT EDGES SHALL NOT EXCEED .125 3. ae ies 
WITH RESPECT TO "“W' MEASURED WITH aS ae 


oo BASE LOCK PIN IS AS 
TUBE MOUNTED ON BOTTOM CERAMIC SH P 


BASE PLATE 


LOCATIONS NOT 
CRITICAL 


SECTION A-A 


5CX1500A 


RADIAL BEAM 
POWER PENTODE 


The EIMAC 5CX1500A is a ceramic/metal power pentode designed for 
use as a Class AB] linear amplifier in audio or radio frequency applica- 
tions. Its characteristic low intermodulation distortion makes it especially 
suitable for single sideband service. The filament is a rugged mesh type. 

The tube is also recommended for use as a Class C rf power amplifier 
in CW, FM and AM service. 


GENERAL CHARACTERISTICS! 


ELECTRICAL 


Filament: Thoriated Tungsten 
(SETS lay AS OE RE RP aaa ae are re tear mee Meech DU ce Ua oauy. 
BaPECeTE THO VOITS 5 vera) Sic iatawel sar encvalar es feta 38.5 A 
Transconductance (Average): 
Diels OPAd cri = DUD VAC 6 ares ispeceies © + «islais 24,000 p»mhos 
Amplification Factor (Average): 
Dea OE SCIO CII et, ferent, Ube? Melia e+ 8 io. Sib c eens): She 
® Direct Interelectrode Capacitance (grounded cathode)2 
nC (MME Tere aT OY fe we ay ots Nana's Carel oNa lola ce Setata ts (eps MeteUsieeatatots Bueiede 75 pF 
PD TLGe RMP eke cesta Shy Wet yess tee wtoice hele tape lens (ele ateten LO. agp 
eer Dalek Meee ater, ter Me ete eaten credo lel stots leivnstes siete eis sels @.sle re 0.20 pF 


Frequency of Maximum Rating: 
SOE scsataundets Ann, ARCA FARE OCR Be ROR OSC PLANE in TIO Mer he Berar Re eRe Ee ee 110 MHz 


1. Characteristics and operating values are based upon performance tests. These figures may change without notice 
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using 
this information for final equipment design. 


2. Capacitance values are for a cold tube as measured in a special shielded fixture. 


MECHANICAL 
Maximum Overall Dimensions: 
“tel LL eos Aap i as Cg IN Oe OT, PE. CT aC RE 5.150 in; 130.81 mm 
“ORE APEN esi gay oe eo hein 2, 3 Er PERO a On CECE Sean aa a 3.370 in; 85.60 mm 
CLOVES aes Minnie enema tr hnike ts ade Cece aa erence 30 0z; 850.5 gm 
PS Heratiti Geb OSITLON We heilalie) «ite. iewe- cuete wre eet ns + + « sue beuaNs: ots ne Axis vertical, base down or up 
Maximum Operating Temperature: 
Meraiicy Metal oCAls st. tate usttes tea tetas seis ladat ise epee eels. alo croatian el ose oie 250°C 
TOCIGTMSOF Enc rhs icns tobuase’s Rritees Mek Cus ev MEME R ES, | ais eID ale Valet ora ets oUs > “s. ©aelenewatel ays uameds 2008C 
wo 
(Revised 11-15-75) © 1965,1967,1970,1975 by Varian Printed in U.S.A. 
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COOMN OMe.) .lecnpatetens ie pertnere Lune etene tamen ster 
Baseurrctsks pecs yeteme ci chens too ra kas weak Paver ate 
Recommended Air System Socket ........ 
Recommended (Air) Chimney ........... 


clfals, obo a lh Cone cave tet etet abe Mowe |. ou mE OTCEUEALE 
Special ring and breechblock terminal surfaces 
a eins eh euarebe ten oreo! suet se ELLA mace Upc eaaiees 
aie tgels A erwin eve te Gets ike een A ee Oe 


PBS RSE IRSA TEEN DCS EAT I IS ELT TS EA I I EES TE SP EO RHE RE PPE BY PES PT SS Oe EP ES oe EY ST OE EADS ED ED OT NII TES TE LE TY a Oa TRIG 


RADIO FREQUENCY LINEAR AMPLIFIER 


GRID DRIVEN 
Class AB] 


ABSOLUTE MAXIMUM RATINGS: 


D@IPEATE NW OLTAGE@ aw... ersten sisters 4000 VOLTS 
DC SCREEN VOLTAGE 5) 5 ans once ela wisn 750 VOLTS 
DGV PEATE CURRENT rcrstcms on sn smtenlis i= 1.0 AMPERE 
PLATE DISSIPATION sate seta eiielrate + ere 1500 WATTS 
SUPPRESSORIDISSIPATILON tenement smenane nt 25 WATTS 
SEREENSD|SSIPATIOIN Mer cmcesn- onion nem 75 WATTS 
GRIDIDISSIEATION rene) wea -temte ten 25 WATTS 


1. Adjust to specified zero-signal dc plate current. 


2. The intermodulation distortion products are refer- 
enced against one tone of a two equal tone signal. 


3. Approximate values. 


RADIO FREQUENCY POWER AMPLIFIER OR 
OSCILLATOR Class C Telegraphy or FM 
(Key-Down Conditions) 


ABSOLUTE MAXIMUM RATINGS 


DG PLATE VOLIAG Er iiee fics enatens 5000 VOLTS 
DG SCREEN| VOLTAGEC i auetiemresier 750 VOLTS 
D.C PEATE CURRENDMenensmes-te manent 1.0 AMPERE 
BLATE DISSIPATIONHG SO haansrs meth ia: a 1500 WATTS 
SUPPRESSOR DISSIPFATIONS2r. fares iets 25 WATTS 
SGREENIDISSIPATILONS iamemei et sienuncte rs 75 WATTS 
GRID DISSIPATION ts.) 20s tse aeratene ls 25 WATTS 


TYPICAL OPERATION (Frequencies to 30 MHz) 
Class AB1, Grid Driven 


Plate:Voltage iin. Bt. sent ones 2500 3000 
Suppressor Voltage ........ 0 0 
screen V Oltagemia...1.) orem 500 500 
GridavGltage: rat ayewecteneeaes -87 -89 
Zero-Signal Plate Current .... 250 250 
Single-Tone Plate Current.... 660 690 
Two-Tone Plate Current...... 470 480 
Single-Tone Screen Current3 .. 79 71 
Two-Tone Screen Current3.... 36 32 
Peak rf Grid Voltage 3 ...... 87 89 
Peak Driving Power3........ 0 0 
Single-Tone Useful 
@utputiPOWernseesecdes eee ene 1090 1330 
Resonant Load Impedance .... 2340 2680 
Intermodulation Distortion Products2 
Bt Ordetaw favors \elaeycuste see -38 -36 
StheOrde ieee ences cee cken es -39 -41 


Plate Voltage fro .e. ele ties stsuens 3000 4000 
Suppressor Voltage ........- 0 0 
Screens Voltage naenetmeretene sa 500 500 
GriaVioltagemieuer natin ene -200 -200 
Rlate Currente cemented sree se eee 900 800 
Streen Current ieerp atte erste 94 66 
Grid Ctrrent apa pian. pa ae 35 25 
Peak rf Grid Voltagel....... 255 245 
Calculated Driving Power .... 9.0 6.5 
Plate Input Power ........-. 2700 3200 
Plate DISSipatlonwmrneeeneucienetee 720 850 
Plate Output Power ........ 1980 2350 
Resonant Load Impedance ....15/70 2240 


1. Approximate value. 


RSE SS BP a TEAL BATA EAS ROBE LE VEE DPE RS ES DIG BD PLE SE EL IE LEE ES ST GE EAT EL ELE TER PE ELE SE ELIE DELLE CLE EDAD EE GED LITE TE SGT DEES LDS LEIS IE PELE EID, 


PLATE MODULATED RADIO FREQUENCY POWER 
AMPLIFIER-GRID DRIVEN Class C Telephony 


(Carrier Conditions) 


ABSOLUTE MAXIMUM RATINGS 


DC PUATESVOLTAGE Nia iateeaskscete ¢ 3500 VOLTS 
DO SCREEN\VOLTAGES eats esas 550 VOLTS 
OCG PEATE CURRENT | (outew wtateetoe 0.8 AMPERE 
PLATE DISSIPATION G2 Wa eee 1000 WATTS 
SUPPRESSOR DISSIPATION ....... 25 WATTS 
SCHEEN DISSIPATION Anco) ciety ian one 75 WATTS 
GRID DISSIPATION 2ntcc doris aiee as 25 WATTS 


1. Corresponds to 1500 watts at 100% sine-wave mod- 
ulation. 
2. Average, with or without modulation. 


TYPICAL OPERATION (Frequencies to 30 MHz) 


Plate. V OltagGis an. tyeee cia ote) whee teen 2500 
Suppressor Voltages. ss); <aeeee 0 
ScteenVoltager, Wiatt cite daa, seatacnas 500 
Grid: Voltage is wettest ears ty -260 
Plater Currants eckieaevetct cae tye ee tate 800 
Screen Current wtae a4 meues Sater acs 90 
Grid ‘Current! py ee eee ees 32 
Peak af Screen Voltage 1 

(t@lers fentoelUhFehdtain 5 Ago Nba < 500 
Peak rf Grid Voltage’. ......... 315 
Calculated Driving Power ....... 10 
Platey|nputyRowersey lceemetsiet et ciche 2000 
Plate: Dissipation sscmesoiaelereteenens 530 
PlatesOutpUtrowek aise ceensia Cuenca 1470 
Resonant Load Impedance ....... 1360 


1. Approximate value. 


Vde 
Vdc 
Vdc 
Vdc 
mAdc 
mAdc 
mAdc 


eee a 


5CX1500A hart. 


AUDIO FREQUENCY POWER AMPLIFIER OR TYPICAL OPERATION (Two Tubes) 


MODULATOR Class AB, Grid Driven (Sinusoidal Wave) Plate; Voltage wea. os ke reeks 2800 3800 Vdc 

Suppressor Voltage ........... 0) 0 Vdc 
ABSOLUTE MAXIMUM RATINGS (per tube) DETGOM AV OILGOR Marete ia Veandsieus 5-3 re 500 500 Vdc 

GridMVoltages eremiiea. sol. 2 as -81 -83 Vdc 

Zero-Signal Plate Current ....... 0.50 0.50 Adc 
DC PLATE VOLTAGE.........4... 4000 VOLTS Max. Signal Plate Current ....... 1.30 1.33 Adc 
DC SCREEN VOLTAGE........... 750 VOLTS Zero-Signal Screen Current....... 20 20 mAdc 
eae i EAGURREN Tee cretcr ioe bales ors ees 1.0 AMPERE Max. Signal Screen Current ...... 110 106 mAdc 
BRATE DISSIPATION sc due orl. 1500 WATTS op ree ene a) Hiss eepansttbns fe a ‘5 

8 WIG MROWClameeicts «isle ci suk 

SUPPRESSOR DISSIPATION ......-. Boa WATTS Max. Signal Plate Dissipation .... 720 1130 W 
SCREEN DISSIPATION .......-.-. 78 WATTS Plate Output Power ........... 2200 3220 W 
SEIS OLE AT SON 5 6 ciate ose eye wre’ 's 25 WATTS Load Resistance(plate to plate). ... 4800 6720 Q 

1. Approximate value. 

2. Per tube . 

3. Nominal drive power is one-half peak power. 

4. Adjust to give stated zero-signal plate current. 


NOTE: TYPICAL OPERATION data are obtained from direct measurement or by calculation from published character- 
istic curves. Adjustment of the rf grid voltage to obtain the specified plate current at the specified bias, 
screen and plate voltages is assumed. If this procedure is followed, there will be little variation in output 
power when the tube is changed, even though there may be some variation in grid and screen current. The grid 
and screen currents which result when the desired plate current is obtained are incidental and vary from tube 
to tube. These current variations cause no difficulty so long as the circuit maintains the correct voltage in 
the presence of the variations in current. In the case of Class C Service, if grid bias is obtained principally 
by means of a grid resistor, the resistor must be adjustable to obtain the required bias voltage when the 
correct rf grid voltage is applied. 


RANGE VALUES FOR EQUIPMENT DESIGN Min. Max, 
MeL PtEETe LITE atin, OVOLTS eee tek a sitio obec, a ccieteveneuciete eet. e 4.3 kgedeses 36.5 40.5 A 
Interelectrode Capacitances! (grounded cathode connection) 
OO Trine rn ey epee age a EG Be ASE ae gee Ag 70 80 pF 
OE Be ere 5 alee a asta ak Wha, 60's! alas avs a. suvaedst stapes MUI aN otk 14.5 18.5 pF 
Ba ACH eerste te teeth es et tovcc bp bee Mess fa baila) ater a Laake Pete ER RINT nea, 1s --- 0.25 pF 
Interelectrode Capacitances1 (grounded grid connection) 
SENS OE ROMER ORT OR CHCL ceo. folds TRARY Coan (a. a: vane Ne. 6-0. eval aleterern!s aM, 37 pF 
UME ys Aa cada calcein Oat gee ora a Merk 14.5 18.5 pF 
Berta Ka ERR CT Peni ar st tel ss, irar eres sc in, beet torch en saae ceelonat wate ud ceer ace --- 0.05 pF 


APPLICATION 


MECHANICAL 


MOUNTING - The 5CX1500A must be operated 
with its axis vertical. The base of the tube may 
be down or up at the convenience of the circuit 
designer. 


SOCKET - The EIMAC_ SK-840 socket and 
SK-806 chimney have been designed especially 


for the 5CX1500A. The use of recommended air- 
flow rates through these sockets provides ef- 
fective forced-air cooling of the tube. Air forced 
into the bottom of the socket passes over the tube 
terminals through the Air Chimney, and exits 
through the anode cooling fins. 


bar, 5CX1500A 


COOLING - The maximum temperature rating for 
the anode core of the 5CX1500A is 250°C. Suffi- 
cient forced-air circulation must be provided to 
keep the temperature of the anode at the base 
of the cooling fins and the temperature of the 
ceramic/metal seals below 250°C. Air-flow 
requirements to maintain seal temperature at 
225°C in 50°C ambient air are tabulated below 
(for operation below 30 MHz). 


[a ener 


PRESSURE 


6000 FEET 


PRESSURE 


PLATE DROP DROP 
DISSIPATION] AIR FLOW (INCHES AIR FLOW] (INCHES 
of WATER ) (CFM) Jof WATER) 


Since the power dissipated by the filament represents 
about 200 watts and since grid-plus-screen-plus-Ssuppressor 
dissipation can, under some conditions, represent another 
125 watts, allowance has been made in preparing this tab- 
ulation for an additional 325 watts dissipation. 


The blower selected in a given application 
must be capable of supplying the desired air 
flow at a back pressure equal to the pressure 
drop shown above plus any drop encountered in 
ducts and filters. 

At other altitudes and ambient temperatures 
the flow rate must be modified to obtain equiva- 
lent cooling. The flow rate and corresponding 
pressure differential must be determined indi- 
vidually in such cases, using rated maximum 
temperatures as the criteria for satisfactory 
cooling. 


ELECTRICAL 


FILAMENT OPERATION - The rated filament 
voltage for the 5CX1500A is 5.0 volts. Filament 
voltage, as measured at the socket, should be 
maintained within +5% of this value or below to 
obtain maximum tube life. 


INTERMODULATION DISTORTION - The Radio 
Frequency Linear Amplifier operating conditions 
including distortion data are the results of oper- 
ation in a neutralized, grid-driven amplifier. 
Plots of IM distortion versus power output under 
two-tone condition for a typical tube are shown 
on next page, 


GRID OPERATION - The rated dissipation of 
the grid is 25 watts. This is approximately the 


product of dc grid current and peak positive grid 
voltage. Operation at bias and drive levels near 
those listed will insure safe operation. 


SCREEN OPERATION - The power dissipated 
by the screen of the 5CX1500A must not exceed 
75 watts. 

Screen dissipation, in cases where there is no 
ac applied to the screen, is the simple product 
of the screen voltage and the screen current. If 
the screen voltage is modulated, the screen dissi- 
pation will depend upon rms screen current and 
voltage. 

Screen dissipation is likely to rise to exces- 
Sive values when the plate voltage, bias voltage, 
or plate load are removed with filament and 
screen voltages applied. Suitable protective 
means must be provided to limit the screen dis- 
Sipation to 75 watts in the event of circuit failure. 


SUPPRESSOR OPERATION - The rated dissi- 
pation of the suppressor is 25 watts. Suppressor 
current will be zero or very nearly zero for all 
typical operating conditions specified. The 
5CX1500A has been designed for zero voltage 
operation of the suppressor grid for most appli- 
cations. 


PLATE DISSIPATION - The _ plate-dissipation 
ratings for the SCX1500A is 1000 watts for 
Class-C plate-modulated service and 1500 watts 
for Class-C telegraphy. In Class-AB service the 
plate dissipation rating is 1500 watts. 


HIGH VOLTAGE - The 5CX1500A operates at 
voltages which can be deadly, and the equipment 
must be designed properly and operating pre- 
cautions must be followed. Equipment must be 
designed so that no one can come in contact with 
high voltages. All equipment must include safety 
enclosures for high-voltage circuits and terminals, 
with interlock switches to open the primary cir- 
cuits of the power supplies and to discharge 
high voltage condensers whenever access doors 
are opened. Interlock switches must not be by- 
passed or ‘‘cheated’’ to allow operation with ac- 
cess doors open. Always remember that HIGH 
VOLTAGE CAN KILL. 


SPECIAL APPLICATIONS - If it is desired to 
operate this tube under conditions widely dif- 
ferent from those given here write to the Power 
Grid Tube Division, EIMAC Division of Varian, 
301 Industrial Way, San Carlos, California 94070, 
for information and recommendations. 


IM PRODUCTS (db BELOW EITHER OF TWO SINGLE TONES) 


IM PRODUCTS (db BELOW EITHER OF TWO SINGLE TONES) 


O db 


—10 db 


—20 db 


—30 db 


—40 db 


—50 db 


—60 db 


—70 db 
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—10 db 


—20 db 


—30 db 
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EIMAC 5CX 1500A 


IM PRODUCTS vs POWER OUTPUT 


(AS A FUNCTION OF ZERO-SIGNAL PLATE CURRENT) 


3rd Order Products 


5th Order Products 


Eb = 4000 VOLTS, Ec2 = 500 VOLTS 
Ec3 = 0 VOLTS, RL= 3500 OHMS 
Fl = 1.980 Mc, F2 = 1.982 Mc 


Ibo = 200 mAdc 


Ibo = 250 mAdc 


Ibo = 300 mAdc 


1000 1500 2000 


POWER OUTPUT (PEP)— WATTS 


EIMAC 5CX 1500A 


IM PRODUCTS vs POWER OUTPUT 


(AS A FUNCTION OF ZERO-SIGNAL PLATE CURRENT) 


3rd Order Products 
5th Order Products 


Eb = 4000 VOLTS, Ec2 = 600 VOLTS 
Ec3 = 0 VOLTS, R_= 2800 OHMS 
Fl = 1.980 Mc, F2= 1.982 Mc 


Ibo = 200 mAdc 


Ibo = 250 mAdc 


Ibo = 300 mAdc 


1000 1500 2000 


POWER OUTPUT (PEP)— WATTS 
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VENT HOLE LOCATIONS 


VS-2 
VS-4 
VS-6 


VACUUM SWITCH 


EIMAC VS-2, VS-4 and VS-6 are single pole, double throw, electro- 
magnetically actuated vacuum switches designed for high voltage applica- 
tions where a compact, fast-acting vacuum switch is required. 


The VS-2 and VS-4 are identical electrically and are intended for 
switching radio-frequency circuits at moderate values of current. These 
two switches differ only in physical characteristics, the VS-4 being shorter. 


The VS-6 is intended for pulse switching.applications where high peak 
currents are encountered. These switches are designed to be used with 
EIMAC 12 volts and 24 volts direct-current coils. 


GENERAL CHARACTERISTICS 


ELECTRICAL VS-2 VS-4 VS-6 
REMEIANOIU*O1S VOLLAGE a) 4.4 your aie ccs © «+ 60 6 6 0 20,000 20,000 22,000 volts 
a mnt aC TICE nt (l= Lo MZ: ), eter eee neem cs eo a eh ets Tiga tise amperes 
(OOIMIDZ) Boner sate. 2 ihc kee ahs. s 5.0 5.0 amperes 
SGT TON TH SOCENC LG Mima fe Peter a cm guste aeiiathacten'erces @. noehei eRe ares WEIR 656 leis 150 amperes 


(Note) Pulse duration less than 2.5 microseconds, pulse repetition rate less than 400 pps. 
Pulse train = 0.5 seconds. 


Maximum Contact Resistance: 


Brea VeClOSEd COU TACLM ists eel cin) Sie: a shes fated ee hegets 0.03 0.03 0.03 ohms 

recall VeO DCNECONtAGL aia. alien cfs tvadisl anal petegacekep se ues 0.05 0.05 0.05 ohms 

Maxinimicontact closing time... 4.2:o5 ns ee Aes 20 20 20 millisec. 

MECHANICAL 

SETS SETS AA apa Page Sik Ber CE rh, Sh ae eee ee AC Oe: See drawings 

Rel A OPIONUN ALC) E Melvde wre sis ees Pa ROMERO, Lease zens stn s,s inten he eset cr 2.023196. 7 = en 

Coil Data: 12 volt coil 24 volt coil 

ParteNitm betaine o, torene tale ten lett et osionde in vatcoalts 051270 051271 

POS TerAnCe (NOMINAL ee eweaseaee tar steers ue tere oe eeek sal s 8 30 115 ohms 
& 1. Characteristics and operating values are based upon performance tests. These figures may change without notice 

as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using 


this information for final equipment design. 
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hate VS-2 VS-4 VS-6 


MOUNTING - The operating coil is mounted in 
rubber grommets over the glass barrel on the arm 
containing the iron core. The non-magnetic end 
of the coil is placed toward the contacts, 


In order to prevent damage from shock and vi- 
bration, the switch should be fastened to the 
equipment with rubber covered metal strips over 
the glass tubing. 


QUTLINE 
QF COIL 


CONTACTS - The normally open contact is 
housed in the glass barrel containing the iron 
core: the normally closed contact being directly 
oposite this core. 


DC RATINGS - While not designed for dc ap- 
plications, the VS series may be used at reduced 
ratings in dc service. The following ratings have 
been established: 

VS-2. VS-4 VS-6 
Voltage - 14,000 14,000 14,000 Vdc 
Current - 4 4 6. Adc 
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SK-630 
SK-630A 


AIR-SYSTEM 
SOCKET 


The EIMAC SK-630 is one of the Air-System Sockets recommended for use with 
those tubes listed on the back of this data sheet or other tube types having the 
same special nine-pin base. A ceramic SK-626 Air Chimney or a fiberglass-rein- 
forced silicone resin SK-636 Air Chimney are also available and are recommended 
for use with the socket when air-cooled tubes are to be employed. 

When this socket is used, connection is made to each of the tube electrodes 
except the anode, and to one side of the integral screen-grid by-pass capacitor. 
The SK-630 Air-System Socket is humidity and salt-spray resistant. The SK-630A 
is an improved SK-630 which includes a slightly modified screen by-pass capacitor 
sealed with an improved encapsulating material to insure reliable performance 
under high humidity or moisture conditions. 


BASE CONNECTIONS 


The SK-630 Air-System Socket consists of eight screen-grid contact fingers, 
seven pin contacting terminals (no contact is made to pin No. 5), a center control- 
grid terminal, and an integral screen by-pass capacitor. The cathode of the tube is 
connected to its external circuits by the four even-numbered base pins which are 
connected in parallel to minimize the effects of lead inductance. These terminal 
lugs are connected directly to the metal shell of the socket and will automatically 
be grounded when the socket is mounted to a metal chassis. 


SCREEN-GRID BY-PASS CAPACITOR 


@ Incorporated in the socket structure is a low-inductance screen by-pass capacitor, 1100 pF +20%, which 
provides a short radio-frequency path to ground. The silvered-mica dielectric, encapsulated in epoxy resin, 


is humidity and salt-spray resistant. The sockets are hi-voltage breakdown tested at 2000 volts de and are 
rated for use at 1000 volts dc. 

When this socket is mounted on a grounded chassis, one side of the screen-grid by-pass capacitor will 
automatically be grounded. 


MATERIALS AND FINISHES 


The metal shell, or body, of the socket is silver-plated brass. The screen-grid contact fingers and base 
pin terminals are fabricated of beryllium-copper, heat-treated after forming, then silver-plated. The center 
control-grid terminal is silver-plated brass as are the toe clamps which are supplied for mounting purposes. 

The socket insulating material, polytrifluorochloroethylene, is chemically inert, non-flammable, will not 
absorb water or water vapors, and is not affected by acids or alkalies. It will not react to normal solvents, 
except in the case of halogenated compounds which will induce minor dimensional changes. Its physical 
characteristics are stable over a temperature range of -196°C to +199°C and it is resistant to embrittle- 
ment and thermal shock. 


AGHA DLORIMACE) sc cic os cack vin Sen o's cose swine she ceva 8! ea Dat ala or BE OMOEA Fhe 4 Oz.; 114 gms 


INSTALLATION 


The SK-630 and SK-630A Air-System Socket can be mounted on chassis decks or partitions or in coaxial 
tuning devices with no modification to the socket. Chassis mounting is accomplished by cutting a 2-1/4’’ 
diameter hole in the chassis deck or partition. The socket is then placed in the hole and held securely by 
the three toe clamps provided. 
If the socket is to be used in a coaxial line, it may be mounted directly on the end of the input line 
outer conductor. The socket skirt fits snugly on a 1-5/8’’ diameter cylinder and four screw holes are pro- 
ry \ vided for fastening as shown in the outline drawing. 
} ) (Cont’d) 
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dene} SK-630/SK-630A 


TUBE EXTRACTOR 


The SK-604 is a spring-steel device useful for inserting and extracting tubes of the type used in the 


SK-630 Air-System Socket. It is recommended for use where the construction of the equipment makes it 
difficult or impossible to grasp the tube by hand or when it is necessary to handle the tubes while they are 


still hot from recent use. 


THE SK-630 AND SK-630A AIR-SYSTEM SOCKETS ARE RECOMMENDED FOR USE WITH THE FOLLOWING 


TUBES: 


7034/4X150A 
7203/4CX250B 
7580W/4CX250R 
7609 


SCREEN GRID 


8249/4W300B 8904/4CX350F J 
8321/4CX350A 8930 
8322/4CX350F 8957/4CX250BC 
8621/4CX250FG 
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SK-740 


AIR-SYSTEM 
SOCKET 


The EIMAC SK-740 Air-System Socket is recommended for use with 
those tubes listed at the bottom of the page or other tube types having this 
special breech-block base. This socket is not intended for use with an Air- 
Chimney, but is particularly useful in applications where transverse air 
cooling, heat-sink or immersion cooling is intended. When this socket is 
used, connection is made to each of the tube electrodes except the anode. 


BASE CONNECTIONS 


The SK-740 socket consists of five sets of ring contacts: they are from 
top to bottom: 1.screen-grid, 2.control-grid, 3.cathode, 4.heater, 5.heater. 
Each set of contacts consist of six separate contacting tabs. The tube ele- 
ments are connected to their external circuits by two diametrically-opposed 
solder tabs. The SK-740 has no grounded contacts. 


MATERIALS AND FINISHES 


The mounting plate of the socket is fabricated of nickel-plated brass. The contact rings and 
tabs are of beryllium copper, heat-treated after forming, then silver-plated. The rivets and washers 
are of brass, silver and nickel-plated respectively. The ten contact terminals are solder-dipped to 

insure firm, dependable solder contact. The insulating wafers and the stop yoke of the socket are 
> molded of a flameproof dially1 meta-phthalate. 


INSTALLATION 


The SK-740 Air-System Socket is designed for under-chassis mounting and requires a 1.593 
inches diameter hole through the chassis deck. Four screw holes are provided for fastening as 
shown in the outline drawing. 


THE SK-740 AIR-SYSTEM SOCKET IS RECOMMENDED FOR USE WITH THE FOLLOWING TUBE TYPES: 


4N15A 4CX300A/8167 
4CX125C 4C X300Y /8561 
4CX125F 


Note: A separate means of directing air is required when using the SK-740 with the 4CX300A and 
4CX300Y. For applications using these two tubes, the SK-760 and SK-770 Air-System Sockets are 
recommended. These contain an integral chimney. 
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S5ODA et. heres BORNE er eet ie 7-15-71 
SSZSWie cre ee eer en, eee oe 2-15-72 
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EMI184E 


EI MAC TRAVELING WAVE TUBE 
pivigion ot Varian AMPLIFIER 


7.9-8.4 GHz 
1 Watt CW Min. 


The EIMAC EM1t184E Traveling Wave Tube Amplifier 
combines a solid-state power supply with a miniaturized 
high-performance CW TWT (EM1044E). The resulting pack- 
age provides optimum efficiency, high gain, and minimum 
weight consistent with reliable long-life performance. The 
TWT and power supply are designed for MTBF performance 
in excess of 50,000 hours. 


This high-gain amplifier is designed specifically as a 
driver for satellite communications terminal equipment. The 
package is also suitable for airborne, transportable and 
ground-based satellite communication applications where 
available power and space are at a premium. Excellent fine- 
grain gain structure and phase performance make this 
TWTA particularly well suited for wideband communications 
applications. 


If applications require protection of the final power 

& amplifier, the EM1184E can be supplied with a solid-state 
switch capable of instantaneously turning off the rf output 

when triggered by an appropriate video pulse as low as 5 volts. 


CHARACTERISTICS 
ELECTRICAL PERFORMANCE 
Peter eTIOys HANG G fe ms Vn Gomes Wem bt ee er eS 7.9-8.4 GHz 
BereiratecdaPOwersUMins)aer-py) =) iv ins ine 1.0 W 
(Typical) MME UNE BA Die sly yeas wah i mang fim a pee Rha he 3.0 W 
SO EHES 0a a DER VE (AU Tag fa eats ewe On Oe gr Ra a 56 db 
(Typical) Ba ea eS Oe ae) te er aa ie) atta ater 62 db 
pieared sain Wit; )e-te <a re ci 50 db 
(Typical) ME Ti Mee ei Bee) i gn) Conky rn eta, ial oe =e eo 56 db 
Paitetiyo yy otk yDiCcal oe taut nant at ce. = gry om Ot 2.0:1 
PEeV VV TULNDICAL) cape Bar ee Piao tig Pee nse) ow eee ate er 2.0:1 
Gripe a uCeseONINal in Wet =) ero rede eh a a aa 50 2 
icispuigurer ViakiiU) aie wea mets ti Cen Spe sp tet heim 30 db 
(Typical) SO GS ED SES ee 27 db 
Birase-tinearity, (10 MHz bandwidth), g-)\9=" = -  - = <=. - > +0.2 deg/MHz 
@ GS imeOnens MAXHNUID eer aan ae esie ste ane ee rie 0.3 db/10 MHz 
Power Supply Voltage (400 cps) SL Ce Geen a a 9 120 Vac 
Power Supply Current (Nominal) - - - - - = - =" * 0.5 Aac 


(Effective 11-15-66) © 1966 Varian Printed in U.S.A. 


— Snr EM1184E 


ENVIRONMENTAL PERFORMANCE 


Vibration Pe ie ee a =) 2 ma ee DOG ea Lom UOEE LS 
Shock Weems eRe Se ye he aa) Ug ies ee oC ghee 
PA CCClOraTIOTIM MNEs te 8 es Om et Fan) Se ee) ee 10G, sustained 
ifemperature,( ce sNOteil)) ceme- | a WM oe cake —54°C to +85°C 
Nicicuder’ Unpressurized 0 eep- sme a cs 70,000 ft. 
MECHANICAL CHARACTERISTICS 
RF Input Connector” - - - - - - - - - - - - - - - UG-138/U 
REOutput.Connector, =) = Bie ica iitee ace 0 ee UG-138/U 
TWT Focusing SE Sa Ey ye ome a = 
Cooline@mce- aun, - =! eR ee eee Conduction through heat sink (1) 
Packaging Pee i eee Tube and supply.on common wascaaes) 
Mounting Positions: pee-semt cn lia <2) Sm a ee ie Any 
Dimensions Weise et i a mniieae enemies ne a ec 2 10” 
Weicht'(Package) mamma 0) 0- > 10-  PPE Ry aM SUSE TD ee 7.5 Ib. 
COWL) amas. ns Phe. 0 21g RUE RSS SSA ee ee 1.25 Ib. 
Mean Time Between Failure (Design) - - - - - - 7 -= = = = 50,000 hrs. 
Power Suppl ye OnnectCr emmy allt on ee meee MS 3124EF-12-10P 


(1) TWTA base plate temperature +85°C maximum. 
(2) EM1044E TWT is demountable and is available separately. 
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The Eimac 4KM50LB is a four-cavity, magnetically focused, 
power-amplifier klystron designed for use at frequencies between 
350 and 475 megacycles. This klystron will deliver a narrow-band 
CW output power of 10 kilowatts with a minimum power gain of 43 
decibels. When adjusted for wide-band operation the 4KM50LB will 
deliver an output power of 10 kilowatts witha half-power bandwidth 
of 3 megacycles and a power gain of 30 decibels. 


This klystron can be pulsed or amplitude modulated with minimum 
power by utilizing its modulating anode. Effective protection against 
internal arcs is provided by connecting the modulating anode to the 
beam supply through a resistor. 

All tuning is accomplished outside of the vacuum envelope by 
means of external resonant cavities which enclose the cylindrical 
ceramic windows of the klystron. This design affords a wide tuning 
range and permits external cavity loading for broadband applica- 
tions. For spares or replacements, only the basic vacuum tube, 
without cavities, need be purchased. 


Eimac Klystron Amplifier Circuit Assembly H-153 has been de- 
signed for use with the 4KM50LB to cover the specified frequency 
range. This assembly includes a klystron supporting structure, 
magnetic focusing coils, tuning cavities, adjustable load coupler, and 
an Eimac SK-110 Air-System Socket. 


CHARACTERISTICS 


ELECTRICAL 
Heater: Voltage - = =i - =,'s) 79 volts 
Current- - - - - - =- 40.0 amperes 
Maximum Starting Current - 80.0 amperes 
Nominal Cold Resistance- - 0.02 ohms 
Cathode: EMA, Unipotential 
Heating ime’ = gan) - - #-= 5) minutes 
Getter: (Operating) 
Voltaire —  -0 = OFee— = fee, 32.0 volts 
Current- - - - - - - 36.0 amperes 
Power Gain: (Narrow Pag) - - = = 43 decibels 
Output Power - - - - - 10 kilowatts 


Frequency Range (H- -153 haaeanie) 350 to 475 megacycles 


MECHANICAL 


Operating Position- - - - =- 
RF Coupling: 
Input- - - - - - - Type ‘‘N’’ coaxial fitting 
Output - - - - - - 3-1/8 inch, 50-ohm line 
Input, 2nd and 3rd Cavity Loading Type ‘‘N’’ coaxial fitting 
(Supplied at customer’s option) 


(Effective 4-2-63) © Copyright 1963 by Eitel McCullough, Inc. Printed in U.S.A. 


Axis vertical, cathode up 


TENTATIVE DATA 


4KM50LB 


POWER-AMPLIFIER 
L-BAND KLYSTRON 


— Sar 4KMS5OLB 


MECHANICAL (continued) 


Weights: 
4KM50LB Klystron only - 
H-153 RF Circuit Assembly- - - - - 
Cooling: Water and forced air. 
Cathode (with SK-110 SAME U8 Benes 
Output Cavity - - - - - 
Klystron Body (5 drift-tube dechione 
in series) - - - - - 
Klystron Collector - - - - - = = 


64 lbs (Net), 155 lbs (Gross) 
797 lbs (Net), 1114 lbs (Gross) 


FOCUS-COIL POWER-SUPPLY REQUIREMENTS 


Prefocus Coil: Voltage- - - - = - = - = = 
Current=- - = = = = = - = = 
Three Body Coils and Collector Coil in Series: 
Voltage - - = = = = = = = = 
Current- - - - = = = - = = 


MAXIMUM RATINGS 


BEAM“<VOLTAGE!— - Set. eee 
BEAM CURRENT — — eke > =e ee 
BODY CURRENT (CONTINUOUS) 
BODY CURRENT (TUNING ONLY) 
GETTER CURRENT =i eee Ee aoa eh, ks 
FOCUS-ELECTRODE VOLTAGE 
GOLLECTOR. DISSIPATION (= att= ei 
INLET WATER PRESSURE —a)— eo 2) eee 


TYPICAL OPERATION 


Narrow Band 


Frequency - - - - = = = = = 350 475 
Output Power - - - - = = = = 183.5 13.8 
Driving Power- - - = = = - = 0.5 0.5 
Power Gain- - - - - - = = = 44.3 44,4 
Beam Voltage - - - =- - = = - Ti 17 
Beam Current- - - - - = = - Be) 139 
Beam Power Efficiency - - - - - 41.6 42.5 
Body Current - - - - = = = = 50 45 
Focus-Electrode Voltage- - - - -200 -200 
Half-Power Bandwidth - - - - - 0.7 Wh, 
Cavity Loading: 

lst Cavity - - - - = = = = =.= --- 

2nd Cavity - - - - = = = = === --- 

3rd Cavity - - - - - - = = --- --- 
Magnetic-Coil Currents: 

Prefocus Coil - - - - ot pas), 1.16 

Three Body Coils and Goer 

Coilin Series - - - - - = 2.0 2.0 


* At sea level with 20° C inlet air temperature. 


Flow Rate Pressure Drop 
*25 cfm 1 inch H9O0 

*50 cfm 1.5 inches H90 
1 gpm 28 psi 
25 gpm 28 psi 

- =- = 0 to 50 volts 

=a 2 sts TONLGO amperes 

- = = 0 to 500 volts 

- - = 0to2.5 amperes 

- = = 20 KILOVOLTS 

Pa) AMPERES 

- - - 100 MILLIAMPERES 

- - - 150 MILLIAMPERES 

- - - 50 AMPERES 

- =  -500 VOLTS 

- - - 50 KILOWATTS 

- - - 50 PSI 

Wide Band 

350 megacycles 

10 kilowatts 

6 watts 

32.2 decibels 

1? kilovolts 

1.9 amperes 

31 percent 

50 milliamperes 

-200 volts 

3 megacycles 

5 watts 

40 watts 

50 watts 

1.05 amperes 

2.0 amperes 


For additional information or information regarding a specific application write to 


Eitel-McCullough, Inc., San Carlos, California. 
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VOLTAGE TUNABLE 
e MAGNETRON 


FREQUENCY 
® 2.475 = 2.725 


MINIMUM OUTPUT 
POWER 1.75 W 


TYPICAL PERFORMANCE 


ELECTRICAL 
Pacquency Range -- - - = - 2475-2725 Mc 
Anode Voltage - - - - - - 1100-1200 V 
Cathode Current- - - - - - 12-20 mA 
Typical Output Power - - - - 2-3 W 
Anode FM Sensitivity - - - - 2.5 Mc/volt 
Injection Anode Voltage - - - 300 V 
Injection Anode Current - - - 0.0 mA bo 
Heater Voltage (AC) (DC)- - - 6.3 V S-BAND 
Heater Current (AC)(DC)- - - (G5eA OSCILLATOR 
Load Impedance - - - - - = 90 ohms 
Service - - - - - - = = cw T 

* MAXIMUM RA TINGS ' | INJECTION ANODE 300 VOLTS 
Anode Voltage - - - - - - - - = 1500 V e 
Cathode Current- - - - - =- = - - 25 mA : 

Injection Anode Voltage - - - - - - 400 V 5 
@ Injection Anode Current - - - - - - 0.5 mA 3 

*Damage to the tube may occur if maximum ratings are é 

exceeded. 

M E CHA N I CA L FREQUENCY MC 2475 = 2525 2575 2625 2675 = 2725 
Operating Position - e = = ze ~ Any ANODE CURRENT MA 12.0 13.0 13.0 135 13.5 13.5 
Cooling - - - - - - - - = Conduction - 

Electrical Connection - - - - - Flexible Leads TUNING VOLTAGE @ ANODE = | teal { 
RF Output Coupling- - - - - - Type N Jack Bn lili oe Ee oy ai 
Weight = - = - = - - = = 3.5 Pounds = ’ | 
ENVIRONMENTAL 
Vibration - - - - - - = - = 10 G-(to 2kc) 
Se oe a tae. tee So L100 G—(14. mse 
Altitude - - - - - - - - = 70,000}ft) 
OUTLINE DIMENSIONS : 
Height- - - - - - - - - - = 3. inches | 
Width oS a ra = a a = te — ce = Aok inches 2475 2525 2575 2625 2675 2725 
Length - - - = — = = = = _ 4.5 inches FREQUENCY / Mc 
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— Sint EM-1093 
APPLICATION NOTES 


1. COOLING; To insure optimum tube performance the magnet temperature should be maintained 
below 70°C. 


2. PROXIMITY OF FERROUS MATERIALS: To minimize variations in performance, ferrous ma- 
terials should be kept at least 6inchesfrom the magnetron package. Modulation of the tube may 
be produced by rotating ferrous materials and such parts as fans, shafts and couplings should 
be placed as far from the magnetron package as possible. Transformers and chokes should not 
be placed in such close proximity to the tube that their stray magnetic fields will interfere with 


the magnetron operation. 


3. TEMPERATURE STABILITY: The permanent magnet for the EM-1093 has been temperature 
stabilized to minimize frequency changes caused by variationsin the ambient temperature. The 
temperature/frequency coefficient for the EM-1093 package is typically .008% of the operating 
frequency per degree Centigrade. Thus, for an operating frequency of 2600 megacycles, the 
temperature/frequency coefficient is typically 520 kilocycles per degree Centigrade. A positive 
change in temperature will always produce a positive change in frequency. 


4. ANODE VOLTAGE: The operating frequency is a function of the anode voltage; therefore, any 
voltage ripple on the anode supply will appear as frequency modulation on the RF output signal. 


OIMENSIONS IN INCHES 


VOLTAGE DECAL 


\ 
R.F OUTPUT | 
Be Ns" MIN TYP 


LEAD LENGTH 


TYPE _N FEMALE 


CONNECTIONS 

GROUND - GREEN 

HEATER — WHITE 

HEATER CATHODE — BLACK 
INJECTION ANODE — YELLOW 


COLOR CODE DECAL: 


X-1087 


VOLTAGE TUNABLE 
MAGNETRON 


FREQUENCY 
515-605 Mc 


MINIMUM POWER OUTPUT 
10 WATTS 


TYPICAL PERFORMANCE 


ELECTRICAL 
Frequency Range - - - - - 515 605 
Anode Voltage - - - - - - 1480 1790 
Cathode Current - - - - - ie 15 
Typical Output Power - - - 10 
Anode FM Sensitivity - - - - 0.30 
Injection Anode Voltage- - - - 500 
Injection Anode Current - - - Ot 
Heater Voltage (AC) - - - - 6.3 
Fieater Current (AC) - - - - 0.8 
Load Impedance - - - = = 50 
Service - - - - - = = = 

*MAXIMUM RATINGS 
Anode Voltage - - - - - - - 2500 
Cathode Current - - - - - - 25 
Injection Anode Voltage - - - - +700 

gi Injection Anode Current - - - - 1 


mA 

V 

A 
ohms 
CW 


V 
mA 
V 
mA 


*Damage to the tube may occur if maximum ratings 


are exceeded. 


MECHANICAL 
Operating Position —4 io = = Any 
Cooling - - - - - - - = Conduction 
Electrical - = - = = = = Flexible Leads 
RF Output Coupling - - - - Type TNC Female 
Weight - = = = = = = 3.5 Pounds 
ENVIRONMENTAL 
Vibration - - - - = - - = = 10 G-(to 2 kc) 
Shock - = = = = = = = = 100 G-(11 ms) 
Altitude —- - - = = = - = 70,000 ft. 


OUTLINE DIMENSIONS 


Height 6 ee 3 
Width - = = = = = = = = = 2,1 
Length meme ae ae 45 
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inches 
inches 
inches 


P-BAND 
OSCILLATOR 


— Sth X-1087 


1. COOLING: To insure optimum tube performance the magnet temperature should be maintained 
below 70°C, 


APPLICATION NOTES 


2. PROXIMITY OF FERROUS MATERIALS: To minimize variations in performance, ferrous 
materials should be kept at least 6 inches from the magnetron package. Modulation of the tube 
may be produced by rotating ferrous materials and such parts as fans, shafts and couplings 
should be placed as far from the magnetron package as possible. Transformers and chokes 
should not be placed in such close proximity to the tube that their stray magnetic fields will 
interfere with the magnetron operation. 


3. TEMPERATURE STABILITY: The permanent magnet for the X-1087 has been temperature 
Stabilized to minimize frequency changes caused by variations in the ambient temperature. 
The temperature/frequency coefficent for the X-1087 package is typically 02% of the operating 
frequency per degree Centigrade. Thus, for anoperating frequency of 600 megacycles, the tem- 
perature/frequency coefficient is typically 120 kilocycles per degree Centigrade. A positive 
change in temperature will always produce a positive change in frequency. 


4. ANODE VOLTAGE: The operating frequency is a function of the anode voltage; therefore, any 
voltage ripple on the anode supply will appear as frequency modulation on the RF output signal. 


VOLTAGE DECAL 


DIMENSIONS IN INCHES 


DIMENSIONAL DATA 


R.F. OUTPUT 


TNC -_: 


LEAD LENGTH 


CONNECTIONS 

GROUND - GREEN 

DECAL HEATER — WHITE 

sa ag HEATER CATHODE — BLACK 
INJECTION ANODE — YELLOW 


TENTATIVE DATA 


X1097 


VOLTAGE TUNABLE 
@ MAGNETRON 


FREQUENCY 
600-1200 Mc 


MINIMUM 
OUTPUT POWER 
5 WATTS 


TYPICAL PERFORMANCE 


ELECTRICAL 
Frequency Range - - - - - = 600-1200 Mc 
Anode Voltage - - - - - - -1250-2450 V 
Cathode Current - - - - - - 9-25 mA 
Typical Output Power - - - - - 5.9 watts 
Anode FM Sensitivity - - - - - 0.48 Mc/V 
Injection Anode Voltage - - - - 100 V 
Injection Anode Current - - - - ; mA L-BAND 
Heater Voltage (AC) - - - = - ONG 
Ween (Ac) 2 0.8 A OSCILLATOR 
Load Impedance - - - - = = 50 ohms 
Service - - - = - = = = = Cw 
*MAXIMUM RATINGS cuss vm © Kee eee 
Anode Voltage ps mi n oot as is z a mi 3000 V 10 i INJECTION ANODE 80 VOLTS 
£) meade mGurrentiy =. =) 9 = = = =| = 35 mA 
Injection Anode Voltage - - - - - -+500 V 
Injection Anode Current - - - - - - 1 mA 


*Damage to the tube may occur if maximum ratings 
are exceeded. 


POWER OUTPUT (WwW) 


MECHANICAL 
Operating Position - - Any. 
Boolingek: Ee) - - Forced Air =. 


Electrical Connection 


RF Output Coupling 
Weight - - = = 


ENVIRONMENTAL 


Vibration > = = 
Shock - - - - 
Altitude Sh) ee ms 


OUTLINE DIMENSIONS 


Height - - 
Width - - - = 


Length - - - = 
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- Flexible Leads 
= TNC Jack 
- 1.5 Pounds 


pa 10 G-(to 2kc) 
-~ 100 G-(1l1 ms) 
ra 70,000 ft. 


fH 2 inches 
- -1-1/4 inches 
poe oe 3.5 inches 


Eitel-McCullough, Inc. 


ANODE CURRENT MA 


— StF X1097 


1. COOLING: To insure optimum tube performance the magnet temperature should be maintained 
below 70°C. 


APPLICATION NOTES 


2. PROXIMITY OF FERROUS MATERIALS: To minimize variations in performance, ferrous 
materials should be kept at least 6 inches from the magnetron package. Modulation of the tube 
may be produced by rotating ferrous materials and such parts as fans, shafts and couplings 
should be placed as far from the magnetron package as possible. Transformers and chokes 
should not be placed in such close proximity to the tube that their stray magnetic fields will 
interfere with the magnetron operation. 


3. This tube was designed for operation in missile environments and can be operated for short 
periods of time without any cooling. 


4. ANODE VOLTAGE: The operating frequency is a function of the anode voltage; therefore, any 
voltage ripple on the anode supply will appear as frequency modulation on the RF output signal. 


@—- APPROXIMA LOCATION 
3,1 OF CEN ae SS56h 


Nee Ga A Le (2 
le" e4 Dis HOLE (2) IE CONNECTION (B2MM 
CONNECTOR MALE 


a A Se N 


The Eimac 3KM3LB is a three-cavity, magnetically focused, 
power-amplifier klystron designed for use at frequencies between 
350 and 475 megacycles. This klystron will deliver a narrow-band 
CW output power of 2 kilowatts with a minimum power gain of 23 
decibels. When adjusted for wide-band operation the 3KM3LB will 
deliver an output power of one kilowatt witha half-power bandwidth 
of 3 megacycles and a power gain of 20 decibels. 


This klystron can be pulsed or amplitude modulated with minimum 
power by utilizing its modulating anode. Effective protection against 
internal arcs is provided by connecting the modulating anode to 
the beam supply through a resistor. 


All tuning is accomplished outside of the vacuum envelope by 
means of external resonant cavities which enclose the cylindrical 
ceramic windows of the klystron. This design affords a wide tuning 
range and permits external cavity loading for broadband applica- 
tions. For spares or replacements, only the basic vacuum tube, 
without cavities, need be purchased. 


Eimac Klystron Amplifier Circuit Assembly H-157 has been de- 
signed for use with the 3KM3LB to cover the specified frequency 
range. This assembly includes a klystron supporting structure, 
magnetic focusing coils, tuning cavities, adjustable load coupler, 
and an Eimac SK-110 Air-System Socket. 


CHARACTERISTICS 


ELECTRICAL 
Heater: Voltage = - - = - = = - 7.5 volts 
Current- - - - = = = = 381.0 amperes 
Maximum Starting Current - - 62.0 amperes 
Nominal Cold Resistance- - - 0.02 ohms 
Cathode: Unipotential, Oxide Coated 
Heating bine, = a 5 minutes 
Power Gain: (Narrow Band) - - - - - 30 decibels 
Output Power: (Narrow Band)- - - - - 2 kilowatts 
Frequency Range (H-157 Assembly) - 350 to475 megacycles 
MECHANICAL 
Operating Position- - - - - - Axis vertical, cathode up 
RF Coupling: 
Input- - - - - =- - Type ‘‘N’’ coaxial fitting 
Output - - - - - - 1-5/8 inch, 50-ohm line 
Cavity Loading 


(Input and 2nd)- - - Type ‘‘N’’ coaxial fitting 
(Supplied at customers option) 
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TENTATIVE DATA 


3KM3LB 


POWER-AMPLIFIER 
L-BAND KLYSTRON 


, 
j 


7 } 


rrr | 


— far 3KM3LB 


MECHANICAL (continued) 


Weights: 
3KM3LB Klystron only - - - - - - 46 lbs (Net), 
H-157 RF Circuit Assembly - - - - 570 lbs EXEL: 
Cooling- - - = - - = = = = = = = - - - 
Flow Rate 
Cathode (with SK-110 Air- Seles Socket) =D Clim 
Output Cavity- - - - - - - *50 cfm 
Klystron Collector - - - =- = = - *200 cfm 


FOCUS-COIL POWER-SUPPLY REQUIREMENTS 


130 lbs (Gross) 
798 lbs (Gross) 
=e Step mersra! Lae 


Pressure Drop 


0.4 inch H90 
1.0 inch H9O 
1.5 inches H90 


Prefocus Coil: Voltage- - - - = = = = = = = = = - 0Qto0 25 volts 
Current- - = - - = = = = = - - = = (0 to 1.25 amperes 
Each of Two Body Coils: 
Voltage= - = = = = = = = = = = = = 0Qt09175 volts 
Current- 9 - (= = = = = = er = 0 tors 0 mampercs 
Collector-Coil Voltage - - - - - = = = = = = - = - 0Q to 50 volts 
Collector-Coil Current - - - - = = = = = = = = = = 001.5 amperes 
MAXIMUM RATINGS 
BEAM VOLTAGE=- - - - - - = = = = = = = = = Q KILOVOLTS 
BEAM CURRENT- - - - - = = = = = = = = = 750 MILLIAMPERES 
BODY CURRENT (CONTINUOUS) Se a = = 1 MIP DIAMPERES 
BODY CURRENT (TUNING ONLY)- - - - = - = = = -= 100 MILLIAMPERES 
FOCUS-ELECTRODE VOLTAGE - - - = = = = = -500 VOLTS 
COLLECTOR DISSIPATION- - = - - = = = = = =~ = 38 KILOWATTS 
TYPICAL OPERATION 
Narrow Band Wide Band 
Frequency- - - - = - = = = 350 475 350 megacycles 
Output Power - - - = = = = = 2.4 2:0 ul kilowatts 
Driving Power- - - - = - = = 10 10 10 watts 
Power Gain - - - - = = = = 23.8 23.6 20 decibels 
Beam Voltage- - - - - = - = 9 s) 8 kilovolts 
Beam Current- - - - - - = -= 590 390 540 milliamperes 
Beam Power Efficiency - - - - - 45.2 43.4 23:0 percent 
Body Current - - - - = = = - 30 40 30 milliamperes 
Focus-Electrode Voltage - - - -200 -200 -135 volts 
Half-Power Bandwidth - - - - - 0.7 0.9 3 megacycles 
Cavity Loading: 
Ist Cavity - - - - -=- = = = --- --- 9 watts 
2nd Cavity- - - - = = = = --- --- 25 watts 
Focus-Coil Currents: 
Prefocus - - - =- = = = = Oar 0.7 Ore ampere 
First Body- - - - = = = = 2 2 2 amperes 
Second Body - - - - = - = 1.3 1.3 ir amperes 
Collector - - - - = = = = a ah 1 ampere 


* At sea level with 20° C inlet air temperature. 


For additional information or information regarding a specific application write to 


Eitel-McCullough, Inc., San Carlos, California. 


DATA 


DIMENSION 


OC} C]w|o 
Ot n, © 
TM} aR\O 
—|tlwola 


3KM3LB fmf 


INPUT CAVITY = 


MIDDLE CAVITY. 


NOTES: 
. DIMENSIONS IN INCHES. 


2. FOR ELECTRICAL CONTACT 


SURFACE DIMENSIONS SEE OUTLINE 
GUN NO. |=6001 


3,* MINIMUM CONTACT SURFACES 


COLLECTOR CONTACTS 
NC _T 


APPROX. 120° APART 


QUTPUT CAVITY 


MOUNTING FLANGE 


SKM3LB Sef 


3KM3LB KLYSTRON 
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TENTATIVE DATA 


X-1098 


VOLTAGE TUNABLE 
MAGNETRON 


FREQUENCY 
885-1460 Mc 


MINIMUM OUTPUT POWER 
32 mW 


TYPICAL PERFORMANCE 


See TRICAL 
Frequency Range - - - - - - 885-1460 kMc 
Anode Voltage - - - - - - - 900-1420 V 
matuoge Current = - =< = = “= - 2-6 mA 
Typical Output Power - - - - - 45-80 mW 
Anode FM Sensitivity - =- - - 1.1 Mc/V 
Injection Anode Voltage - - - - 100 V 
Injection Anode Current - - - - 0.0 mA 
meater Voltage (AC) - - - - - Ovony, 
Heater Current (AC) "=- - - - 0.8 A 
Load Impedance - - - - = = 50 ohms 
CL Leos cod i cw 

*MAXIMUM RATINGS 
muode-Voltage. - - - - - = -~ = = 1g00V 
See eeteeGUnTent wea 2. = SS) RM 20 mA 
Injection Anode Voltage Sy ei. ee ms tC) V. 
PceMOUeAnOde Gurrelt = 2. -~ -f ~ ~ = 1 mA 


*Damage to the tube may occur if maximum ratings 
are exceeded. 


MECHANICAL 
Operating Position —~- - = - Any 
TORTS SG Conduction 
Electrical Connection foe ~~ Flexible Leads 
RE Output.Coupling—..-- - - - - Type N Jack 
Weight Se) EPS 3.9 Pounds 
ENVIRONMENTAL 
Vibration i 10 G-(to 2 kc) 
Shock Sree =) = =| LO) G-(11.ms) 
Altitude A i es ae 70,000 ft. 
OUTLINE DIMENSIONS 
Height = ee Se ee OR KK 6 Be inches 
Width - - - = = = = = = = 2,1 inches 
Length - - = = = = = = = = 4,5 inches 
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LOW NOISE L-BAND 
OSCILLATOR 


| 
POWER OUTPUT VS FREQUENCY 
EIMAC VTM # X-1098 
INJECTION ANODE 55 VOLTS 
eS ee ks 


a 


FREQUENCY MC __ 800 900 1000 1100 1200 1300 1400 1500. 
ANODE VOL TAGE 900 1005 1095 1190 1280 1370 1425 
ANODE CURRENT MA 2 2 2.5 3 4 5 6 


— 


POWER OUTPUT MW 


4 hnet x-1098 


1. COOLING: To insure optimum tube performance the magnet temperature should be maintained 


below 70°C. 


APPLICATION NOTES 


2. PROXIMITY OF FERROUS MATERIALS: To minimize variations in performance, ferrous ma- 
terials should be kept at least 6inchesfrom the magnetron package. Modulation of the tube may 
be produced by rotating ferrous materials and suchparts as fans, shafts and couplings should be 
placed as far from the magnetron package as possible. Transformers and chokes should not be 
placed in such close proximity tothe tube that their stray magnetic fields will interfere with the 


magnetron operation. 


3. TEMPERATURE STABILITY: The permanent magnet for the X-1098 has been temperature 
stabilized to minimize frequency changes caused by variationsin the ambiént temperature, The 
temperature/frequency coefficient for the X-1098 package is typically .000% of the operating 
frequency per degree Centigrade. Thus, for an operating frequency of 1450 megacycles, the 
temperature/frequency coefficient is typically 300 kilocycles per degree Centigrade. A positive 
change in temperature will always produce a positive change in frequency. 


4, ANODE VOLTAGE: The operating frequency is a function of the anode voltage; therefore, any 
voltage ripple on the anode supply will appear as frequency modulation on the RF output signal. 


R.F. OUTPUT 
TNC FEMALE 


\ 
NeSas NOM 


LEAD LENGTH 


VOLTAGE DECAL 


DIMENSIONS IN INCHES 
DIMENSIONAL DATA 


CONNECTIONS 
GROUND - GREEN 
HEATER — WHITE q 
HEATER CATHODE — BLACK (¢ 
INJECTION ANODE — YELLOW 


EM4543 


CAVITY 
OSCILLATOR 


1700-1850 Mc 


The Eimac EM4543 is an ultra-stable low noise 
cavity oscillator designed for use in microwave 
transmitters where compactness and ruggedness 
is required. Excellent frequency stability over a 
wide temperature range is a major advantage of 
this oscillator. It incorporates the Eimac 128613 
ceramic-metal planar triode. Operating life, with- 
out tube change, is over 5000 hours average. 


~~ . 
CHARACTERISTICS 
ELECTRICAL 
Tuning Range Since i VES orc ee eer ce et Ga Sets. he! LOO TSS 
RM CTL 7 aged td 8A nee sen LOM ere et a 1.6** Watts Cy 
Sem ees raDINCY pais yer r hl) inl ew Sh eh Osh es |! |= +0.15% from —40°C to +75°C 
@ Power Supply Requirements: Voltage Current 
eM ASTI eae ona tie et Ge ee Ce eR Nea ee me 140 V 50 mA 
igurol GaduiMaximum <= i= = --  \ = = 8) ee Self Bias 
Perens Pe 8 eee ie UG Fie eine oe 6.0 Vay mA 
pericope Samaras o~ 9 Eimac 128613 
SP ROERESIIC Ec imme At 50 ohms nominal 
“Subs Sige ecay fe SMR CSR Se mora i ee ee) Sr see RS ee nae ey |< CW 
VSWR, maximum -~ - = mh Ne <i wh ee BSR an = . - - - - - 1.3:1, any phase 
Serger). - - \ -Ga- | o  Of ee 0.2 percent 
MECHANICAL 
Moumimartiiee ieee = = tg Clamps to heat sink cradle 
i OUAMUIR SY Oe fn ot ek ee + Length 2.25 inches 
Diameter: 0.85 inches 
ere eee «Ne HU RO Pe Pt 0.25 pounds 
ATER SRRE Me SENS anc arg MES Se Conduction 
Connector OR re Sober Bg Re a Piece fs We Type TNO Pema 
ENVIRONMENTAL 
Teenie sawn = tp ee ee tm pe —40°C to +75°C 
UG ee ee ee ee nL pe FCM 0 to 12,000 feet 
@ *Factory adjusted for any 48 Mc Segment of the 1700-1850 Mc band. 


**Can provide up to 3 watts output with higher anode voltage and current and special cooling. 
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a ak Sent EM4543 


DIMENSIONAL DATA 


PI 
OUTPUT et 


ag 
[of 973 | 930 
[Ee | .437 DIA] .429 DIA 
G 


| NOM _| 
tae tl 
beet SI 
ean NBL 
A a 
EEROED SS 
eee 
et. 0007 oi |. 935 auae | NMuaTaNe 


SCHEMATIC 


TUNING SCREW 
(SLOT - .032 X .270) 


PLATE -IDENTIFICATION 
(DETAILS OMITTED) 


nn 


ANODE TERMINAL 


Sara pel 
ze a 


TNC FEMALE CONNECTOR, 
T/16-28 UNEF-2 THO. 


HEATER LEADS (2) 
8" LG MIN (BRN) 


EM4547 


CAVITY AMPLIFIER 


150-1000 Mc 
100 WATTS CW 


This is a broad-tuning cavity amplifier, in- 
corporating the Eimac X843D ceramic-metal 
planar triode. It is intended for use in test 
equipment consoles and special transmitters. 
High power output and wide tuning range L 
are outstanding features of this amplifier. Se . 7 


‘et DaERST com 


A recommended driver for use with this wnt 
amplifier is Eimac EM4555 oscillator. 


CHARACTERISTICS ere 


ELECTRICAL 
® Bee RAPE - Maree eros re oe ewe 150-1000 Mc 
) Tube Type i je ee eo eee iatee 8 6- ||-. | ~~ Kimac X6d3D 
Power Supply Requirements: 
Anode Voltage ease ye ee et ee eee - 1000 V 
Current: $-Beai ae ree ee ele igs 5 Ree 250 mA 
Heater Voltage - Sek Se MG ce het Wale sete et> 5.5 V 
Gurrent - Biltmore =Miye =) ct ee ene apne os Pat A 
Grid Current; Maximo ee, =) Grok. eee ee! 100 mA 
Cathode Current, Maximum at coe | see - - - - - - 300 mA 
Operating Characteristics: 
re irive.Power Recuired:(nominal)) i e-9 tet at eT See ee 10 W 
Power Olitptt : minimumena at ck gee eee 100 W 
Bandwidth, 3: dbepoustsemeci, say hw Gi oan ae dear RS yo 5 Mc 
B6ad' Impedancemeeameaemere 2 ye, apie pee ore Bin Seese me 50 ohms nominal 
foad VSWRaMAsiMnG egy bn rae = eee 1.521 Any Phase 
(Sain Minimum nto =! He mike Te tai (om Seats Nie 10 db 
MECHANICAL 
Connectors i ee eo) Spee Ne eieteor  - - © Type N Female 
Cooling. coo Re eRe eat ina ey) tee Aes =6=6 Liquid (self-contained ) 
Maximiirm ‘Overall Dimensions tea weer: fr er eee 11°x-- 19" O08 
Net Weight = - See ee n-ne 6 |C- 2S «50. pounds 
Mouriting’-' 929) 2 2° Se et) (ee eee ~ =" =" ' 19” Relay Rack 
® ENVIRONMENTAL 
Operating Temperature ey eee PMU A eee see = , = 1040-508 
Ae ee ON nT ee ny ei ee ny mk we t= sy» Oita 2, OOURTeR, 
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EM4547 


(| 


REAR VIEW, EM4547 AMPLIFIER 


INPUT 


GAIN db 


EM4547 Sth = 


Eb = 1000 V 
Ib = 250 MA 
Pin= |OW 


200 300 400 500 600 700 800 900 1000 
FREQUENCY Mc 


GAIN OF EM4547 AMPLIFIER 


OUTPUT 


OUTPUT 
COUPLING 


SCHEMATIC, EM4547 AMPLIFIER 


TUE hart EM4547 


2 


t 


O¢2°S @Wvds ‘023 § —$- ———————____~ 
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SUA IN ae A odes 8 OR NOE A ae BROAD TUNING 
OSCILLATOR 
150-1050 Mc 


The Eimac EM4555 is a broad-tuning cavity 
power oscillator incorporating the Eimac Y-319 
ceramic-metal planar triode. It is intended for 
use in test equipment consoles and special trans- 
mitters. This oscillator has front-panel tuning 
knobs and frequency scales for tuning across 
the 150-1050 Mc band with power output from 
40 to 5 watts. 


POWER OUTPUT - Watts 


6 FREQUENCY-Mc 
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CHARACTERISTICS 
ELECTRICAL 
Frequency, continuously tunable Pee ee eae TG Sw ek ce ee nel ie Oo me bOUe LOO s nae 
RF Power Output - - - - - -  - = = Frequency,Mc Power output, watts, CW 
150- 300 40 
300- 500 20 
500- 900 15 
900-1050 5 
Frequency Drift,’ percent of operating frequency - - - - - - - - - - +0.05% 
Power Supply Requirements: Voltage Current 
Anode, maximum - - - - - - - - - - - - - - } KV 100 mA 
Grid Current, maximum~ - - - - - - - - - - - - - - 50 mA 
Heaters) sens ator batee a tre eee Nant reg ee at) Le | key Soke ioe et) Oe en ea 
Ground) isc coe Ley are eae ee ora ie ey oe oe tPositiveterminaliofanode 
supply 
Cathode:@urrent “maxims sae" 20 a ERO eo ie ee Ore 
Dubestype Wc kee wet Wega in Hen, heh eects) Tate scp ae eben hy Goa) cee Sa ers Comms 
Load ‘Impedance ie try = Sete ee ee PR) Gh msennrminat 
Load VSWR, maximum - - - - - - - - 2.0:1 any phase, without damage 
MECHANICAL 
Mounting my tas | a hn he ol Rae sai fesne Nowe nm De eandardel OG arelaverack 
SIO i og are eam Se pees os Vine een ULE Se eens ehite an aalinc hes 
depth — 4'2 inches 
WIDE Sip Sa kas. Ces Wiese kek al oe fe Pca tact ©) Oe ee een) Coo umes 
Operating Controls Roy Pee GR tee Sane ee) Se ee PP ining pemabsean trod uency, 
scales provided? 
Cooling: C2 as Mines soe ee ei ee en care ee a ee ondeHore ee mConrection: 
Connector aI) bate ORS 8 ow eos eee mm Whe [ReariMounted | ypeainc-remaile 
ENVIRONMENTAL 
Temperature, =) = =) tee me ts = 0 t0.--50°C (414 to. -192°R)* 
Altitude - - mio apy Baer eee) tian ond tee ee a - - - - - Oto 12,000 feet 
NOTES: 


(1) Frequency drift is specified over a period of 2 hours, following a warm-up period of 2 hour 
minimum. 


(2) Knobs are provided on the front panel for fine tuning the plate and cathode cavities and for 
adjusting output coupling. Direct-reading frequency scales are provided for each cavity. Tuning 
is accomplished by sliding the hairline windows to the desired frequency, then adjusting the 
fine tuning and output coupling. Access to the interior of the amplifier is not required for tuning. 


(3) If ambient temperature exceeds 90°F, the cavity body will become quite hot (up to 250°F), 
and forced air cooling is recommended. C 


For personnel protection, high voltage circuits above 500 volts are enclosed and identified. 
Interlocks are not provided. 
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FRONT VIEW 


CODE IDENT|PART NO 


re, EITEL-McCULLOUGH, INC. Bundle 
1700-1850* Mc 


The Eimac EM4564 is an ultra-stable low noise 
cavity oscillator designed for use in microwave 
transmitters where compactness and ruggedness 
is required. Excellent frequency stability over a 
wide temperature range is a major advantage of 
this oscillator. It incorporates the Eimac 128631 
ceramic-metal planar triode. Operating life, with- 
out tube change, is over 5000 hours average. 


A connector inlet port is provided in the plate 
cavity for insertion of a modulator. 


CHARACTERISTICS 
ELECTRICAL 
Tuning Range sag sonnei lr. ee eM Rca ied ne em ee hes =) 1700-1 850eeMe 
SEITE ULDULM <ieuepre fe) wa geen ew eS i '1,6** Watts Ow 
Beermedcvmotabilitys <5 c-a) == ee je} | 0515 from —40°C to:+7o°C 
Power Supply Requirements: Voltage Current 
treet itls- eee ae ew Rr OR AO 50 mA 
Curae Galak WUE P abs ihe ae 205 fg ete) ce aC i ce Self Bias 
SHB ea Re ee Gg | ee ee ee ae ny ROTA A100 15 yc 
ee Dome PR ee Ree on ee | es i  Bimac 1286an 
Pee ACC eee a ecm my et = ee be) YS 50’ Ohms nominal 
ce OAS Garang SM ea OT Soy he A oP ois a eo eT 
ese ROMANUM t= mee ee ee 1.321, any, phase 
enanes) Smee It IT) eee ed ee Rt a a oy Ne ay 0.2 percent 
MECHANICAL 
Mounting- - - - - = -+- = - - - = = =  - Clamps to heat sink cradle 
epee 0 AS Se es een i ean ae Length: 2.25 inches 
Diameter: 0.85 inches 
TGS uleun ck tt Sp oe i Saas a a eee ee ee 0.3 pounds 
er eM eweR i 0 te) Oh min Pala SP Pe ee Pe, Conduction 
ee OLS eet ry Praha mM ek Ee ee = Type TNC Female 
ENVIRONMENTAL 
Beet Cue ee en eet ome hen ee et en) ee ar ee) ee 40°C: to +782 
ert Cs fe 8) ra eee take Tet) Seren Siete eb ie) |S betes 0 to 12,000 feet 


*Factory adjusted for any 48 Mc Segment of the 1700-1850 Mc band. 
**Can provide up to 3 watts output with higher anode voltage and current and special cooling. 
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UHF CAVITY AMPLIFIERS high power output 


Eimac cavity amplifiers are compact, conduction-cooled packages for use in aerospace trans- 
mitters and as booster amplifiers for low-power transmitters. They are also suitable for use 
in transportable ground transmitters and other applications where small size, light weight, 
sturdy construction, and reliability are important. The electron tubes in these amplifiers are 
durable ceramic-metal planar triodes. 


EM-4539 and EM-4596 amplifiers deliver 15-20 W for L-band and S-band telemetry trans- 
mitters. Each is hermetically sealed with all connectors and tuners on one side. Only three 
controls are needed to tune the entire range of each amplifier. Other features include: 
harmonic suppression of >60 db; bandwidth of >10 Mc; and peak phase jitter of <5° with 
20 G vibration from 20—2000 cps. 


A similar amplifier, X4592, covers the 1700-1850 Mc range. 


The EM-4590 power supply (dc-dc converter), which operates from a 28-Vdc source, is 
recommended for use with these amplifiers. Ac supplies can be supplied on special order. 


The EM-4524A amplifier provides either 100 W output with 10 W drive, or 50 W output with 
3 W drive. Its small size (25 cubic inches) and high efficiency make it ideal for use in high- 
power, S-band telemetry transmitters. It performs reliably under missile-launch conditions. 
For high-altitude operation, however, the transmitter package should be pressurized. 


The X4540 is offered for L-band telemetry. Similar amplifiers for other frequency ranges 
between 500 and 2500 Mc are available on special order. 


The X4541 is the appropriate power supply for these amplifiers. It operates from a 28-Vdc 
source. Special ac supplies can be furnished. 


The EM-4523 amplifier produces 20—25 W for S-band telemetry transmitters with a drive of 
only 1—2 W. Its small size and light weight are major advantages in aerospace and transport- 
able transmitters. Its high efficiency results in less battery drain, a smaller power supply, 
and less difficulty in disposing of waste heat. When used at high altitudes, the transmitter 
module should be pressurized. 


A similar amplifier, X4576, operates over the 2300-2600 Mc range. 


The EM-4590 power supply (dc-dc converter) is recommended for use with this amplifier. 
Ac supplies are available on special order. 


When used with the EM-4523, the EM-4582 low-pass filter provides 45-db 2nd-harmonic 
suppression and 60-db 3rd-and 4th-harmonic suppression. 
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EM-4596 


EM-4524A 


EM-4523 


uhf amplifier characteristics 


AMPLIFIER DESIGNATION EM-4539 X4540 EM-4596 EM-4523 EM-4524A 


ELECTRICAL 


Tuning Range, manual Mc 
Power Output, CW® 

Gain, minimum 

Bandwidth, 3-db Mc 
Load VSWR, constant phase © 
Modulation 

Triode Type, Eimac 

Anode Voltage Vdc 
Anode Current 
Filament Voltage 
Filament Current 


1420-1600 1700-1850 


1435-1540 
100 


5 
1.5:1 1.5:1 5: 
| cwirm | cwirw | cwiem [Cwm | cwirm 


<= 


> 


MECHANICAL 


Length © i 
Width © i 
Depth © i 
Input Connector 

Output Connector 


n pas ta 
n Lee 


4.0 
ras 
1.5 
SM 
1.1 


Temperature Range °C 


n 
Weight b 
Altitude, maximum ft 


Factory-adjusted for a tuning range of either 2300-2450 Mc or 2450-2600 Mc. 

Under the most severe combination of specified environmental conditions, Output and efficiency are higher under optimum conditions. 
At 2300 Mc; at 2600 Mc, output is 15 W and gain is 8 db. 

Maximum for full rated output. Amplifier will withstand a load mismatch which produces a 3:1 VSWR without damage. 

Dimensions of EM-4596, EM-4539 and X4592 include all protrusions; dimensions of other amplifiers exclude protrusions. 
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UHF and MICROWAVE CAVITY OSCILLATORS 


Eimac CW cavity oscillators are designed for use in aerospace transmitters and other appli- 
cations where size, weight, frequency stability and ruggedness are important. Both electron- 
ically-ttuned and manually-tuned models are available. All models include ceramic-metal 
planar triodes and are cooled by conduction. 


The EM-4543 is an ultra-stable, high-reliability, low-noise oscillator for use in radiosonde/ 
rocketsonde and other 1—-3W FM/CW transmitters. All specification parameters are met over 
the temperature range of —40°C to +75°C. It operates satisfactorily under heavy shock and 
vibration conditions. 


A factory-tuned version, EM-4578, can be supplied for any 20-Mc segment of the 1000— 
2000 Mc band. 


The EM-4564 is similar to the EM-4543 but has a conductor inlet port in the plate cavity for 
modulation input. 


The EM-4577 is electronically tunable by a varactor diode in the plate cavity. An electronic 
tuning range of +7.5 Mc can be achieved anywhere in the 1650-1850 Mc band by varying 
the modulation input voltage to produce a shift in carrier frequency. Deviation sensitivity 
of this oscillator is nominally 1 Mc/V. Its linearity is +1% for +1-Mc deviation and +15% 
for+7.5-Mc deviation. 


The EM-4589 is the appropriate power supply (dc-dc converter) for these oscillators. 


The EM-4522-5 oscillator is designed for 2-W S-band telemetry transmitters. The EM-4538-5 
produces 3 W in L band. Both models have an electronic tuning range of +6 Mc with +5% 
linearity. With a linearity of +2.5% or 1%, the tuning range is +3 Mc or +500 kc, respec- 


-tively. Modulation frequency response is flat within 0.5 db for O-2 Mc. 


These oscillators meet all specifications over a heat-sink temperature range of —54°C to 
+85°C (other ranges on special order). Frequency stability is better than +10 ppm/°C. 
They perform reliably under the environmental conditions of missile launch. Frequency 
adjustments within the specified band are simple to make. 


Complete r-f packages which include a terminated ferrite circulator and a low-pass filter 
can be supplied. 


A dce-de converter for use with these oscillators is available on special order. 


The EM-4585 is an ideal exciter for C-band transmitters. Its manual tuning range is 3900— 
5100 Mc. Frequency stability is +10 ppm/°C from —40°C to +85°C. This model can be 
electronically tuned +15 Mc by varying the input voltage of the varactor diode in the plate 
cavity. Carrier deviation is adjustable from +3 to +300 kc with 0.2 to 1.0 volt peak-to-peak 
modulating input voltage. Modulation bandwidth is flat within 1 db from 0.50 to 150 kc, and 
linearity (deviation from BSL) is +0.5% from +6 to +300 kc. 


The EM-4586 is a complete r-f package including the EM-4585 plus a terminated circulator, 
low-pass filter, and ganged tuning controls. R-f output is 100-300 mW. 


The EM-4574 is an unmodulated, manually-tunable version of the EM-4585 with an r-f output 
of 100-600 mW. 


The EM-4589 dc-dc converter is available for this oscillator and requires an input voltage 
of 28 Vdc. 
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uhf and microwave oscillator characteristics 


OSCILLATOR DESIGNATION EM-4578 EM-4538-5 EM-4543 EM-4577 EM-4522-5 EM-4585 


ELECTRICAL 


1000-2000 8 1650-1850 | 2200-2300 

ER a a AES AE A AC AN BY 
: 
128613 128613 128613 
ee ee i. | | lw) St 


MECHANICAL 


Modulation Input Connector 
Output Connector 


Temperature Range °C 


Weight Ib 
Altitude, maximum ft 


Factory adjusted for any 50-Mc segment of this band. 

Factory adjusted for any 20-Mc segment of this band. 

Up to 300 mW at maximum point in the band. 

Maximum for full rated output. Oscillator will withstand a load mismatch which produces a 3:1 VSWR without damage. 
Length and weight vary with frequency; maximum is 4 in. and 0.5 Ib. at 1000 Mc, minimum is 2 in. and 0.2 Ib. at 2000 Mc. 
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BROAD TUNING RANGE CAVITIES high-power 


These cavity amplifiers and oscillators combine high power output with unusually broad 
tuning range for use in laboratory test systems and special transmitters. Their wide tuning 
range reduces the amount of equipment needed for extensive frequency coverage. Ceramic- 
metal triodes are used in these signal sources. Power supplies and other accessories for 
these units are also available. 


The EM-4547 amplifier combines an output of over 100 watts with a tuning range of almost 
three octaves. Hence, it is an outstanding general-purpose amplifier for any laboratory 
employing high-power rf in designing or testing microwave components. Its broad tuning 
range also makes it an ideal driver or final amplifier for special-purpose transmitters. 


The EM-4555 is the recommended driver for this amplifier. Other r-f power sources may 
also be used for drive purposes. 


The EM-4580 power supply is designed for use with this amplifier. 


The EM-4512A oscillator has an extremely wide tuning range of 312 octaves. Power output is 
10—25 W in the 170-1000 Mc range and decreases to 2 W at 2000 Mc. This combination 
of wide tuning range and high power output makes the EM-4512A an unusually versatile 
signal source. Cooling is by conduction and convection — no blower is required. 


The EM-4546 is an amplifier version of the EM-4512A. It is tunable from 300 to 900 Mc and 
delivers an output of over 25 W at mid-band with only 2 W drive. This amplifier may be used 
with signal sources having output from milliwatts to a few watts. 


The EM-4555 oscillator is designed particularly for use with the EM-4547 amplifier, but it 
is also suitable for VHF and UHF test sets. Power output is more than 40 W from 150 to 
300 Mc, and at least 10 W up to 1000 Mc. 


The EM-4580 power supply is recommended for use with these broad tuning range cavities. 


EM-4555 


EM-4546 
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AMPLIFIERS OSCILLATORS 
EM-4547 EM-4512A EM-4555 


AVITY DESIGNATIONS 


ELECTRICAL 


MECHANICAL 


i) 
~ 


—i | 
-} WO} PM 


Temperature Range °¢ * : of 

Weight Ib 10 
Conduction © 

Altitude, maximum ft 12,000 


Power output is at least 75W in the 975-1000 Mc portion of the band. 
With one-watt drive. 

If ambient temperature exceeds 90°F, forced-air cooling should be supplied. 
Self-contained; no auxiliary cooling required. 
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Liquid 
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LOW-PASS R-F FILTERS 


These miniature low-pass filters are for use with L- and S-band 
telemetry and television transmitters, C-band command/con- 
trol exciters, and similar equipment. Operation is reliable 
under the shock and vibration conditions of missile launch. 
They are coaxial, multiple-section, reactive types and are 
silver plated to minimize insertion loss. EM-4581 


filter characteristics 


FILTER DESIGNATION EM-4581 EM-4582 EM-4583 


Mc 
W 


Insertion Loss, maximum db 
Attenuation, 2nd-harmonic, minimum db 
| Attenuation, 3rd-and 4th-harmonic, minimum db 


VSWR, maximum Lae 


Connectors, male ® 


Pass Band 


® Strip-line connectors can be provided upon request. 


POWER SUPPLIES 


EM-4589, EM-4590, and X4541 are miniature, solid-state dc-dc 

converters which provide regulated plate and heater voltages o 
for Eimac cavity amplifiers and oscillators. These compact, 
high-efficiency units are hermetically sealed for operation at 
any altitude. They operate from a 28-Vdc source. Cooling is . 
achieved by conduction to a heat sink. . 


The EM-4580 is a regulated, solid-state, rack-mounted power 
supply which operates from a 115-Vac input and is used with 


laboratory cavity amplifiers and oscillators. EM-4590 


power supply characteristics 


POWER. SUPPLY DESIGNATION EM-4590 X4541 EM-4589 EM-4580 


28 Vde 28 Vde 115 Vac 
1000 140-170 0-1000 
3550 500 
Heater Voltage V 5.0-6.0 5.6-6.0 5.0-6.0 
Heater Current A 0.85-0.95 0.3-0.4 
3.0 
75 
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20 kW power amplifier built by ITT Federal Laboratories. This amplifier, 
using the Eimac 3KM50,000PA klystron, operates from 225 to 400 Mc. 
The klystron carriage is shown removed from the amplifier cabinet. 
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Collins Radio Company’s 240D-2 amplifier, which uses an @. 
Eimac 10 kW power klystron. These power amplifiers are 

part of the ground command control network used for 

control of Project Mercury manned space capsules. 

Additional 240D-2 amplifiers will be used to control 

Project Gemini two-man space flights. 


REL 10 kW power amplifier using the Eimac 4KM50,000LR klystron. 
This amplifier covers the frequency range of 755 to 985 Mc. 
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TO SUBSCRIBERS OF THE EIMAC DATA SHEET SERVICE - VOLUMES I & II 


Enclosed is a second binder (Volume II) for your Eimac Data Sheets. 
The Data Sheets on microwave tubes and components are to be filed 
in Volume II. 


Also enclosed is a label marked Volume I which is to be used to 
identify your present binder. Please retain all Data Sheets on 
power grid tubes and their accessory products in Volume I. 

Data Sheets which you will continue to receive may be conveniently 
filed in the appropriate binder. Tables of Contents for each 


volume will be issued periodically. 


Thank you for your interest in continuing to receive this service. 


Customer Services 
EITEL-McCULLOUGH, INC. 
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FOREWORD 


Eimac 3K210,000LQ. This 75 kW Klystron is used in many 
tropo-scatter systems spanning distances up to 440 miles. 
This klystron is unique in that its input and penultimate 
cavities are external but its output cavity is integral. 


Eimac external cavity power klystrons, operating 
at frequencies from 225 to 985 megacycles, have earned 
a unique position in high power radio communications. 
They were used in the very first tropospheric scatter 
communications systems and proved to be so success- 
ful that they are now found in approximately 90% of 
all such systems in the free world. They are also used 
extensively in fixed radar installations and in UHF 
television. 

Because external cavity klystrons are so generally 
used, almost everyone associated with high power 
radio communications will at some time be concerned 
with equipment using these tubes. For this reason 
Hitel-McCullough, Inc. believes that an application 
bulletin dealing exclusively with external cavity power 
klystrons will serve a useful purpose. 

Eitel-McCullough, Inc. also manufactures a com- 
plete line of integral cavity power klystrons operating 
throughout the UHF and microwave spectrum. Infor- 
mation on these Eimac integral cavity klystrons will 
be found in other publications. 

The information in this bulletin is arranged in six 
sections: 


. Introduction to the Klystron. 

. Mechanical Considerations. 

. Electrical Considerations. 

. Operating and Tuning. 

. Application of the Power Klystron. 
. Miscellaneous. 


This application bulletin is intended to be a prac- 
tical handbook for persons designing and operating 
equipment using external cavity power klystrons. For 
a more theoretical approach the reader should consult 
one of the many excellent textbooks available on the 
subject. 

The information in this bulletin is based on data 
believed to be accurate, but no responsibility is ac- 
cepted for the successful application of the systems 
or principles discussed. Likewise, no responsibility is 
accepted for patent infringement, if any, resulting 
from the application of this information. 
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Figure 1 


Section 1.0 


INTRODUCTION TO THE KLYSTRON 


The klystron is not as mysterious as it may seem 
to persons accustomed to using conventional tubes, 
even though it has no grid and no plate, and no 
lumped tuned circuits are connected to it by means 
of wires leading out of the tube. Actually the kly- 
stron is a simple device which exists for the same 
reason that conventional negative-grid tubes exist— 
it controls the behavior of electron streams flowing 
in a vacuum. The great difference between the kly- 
stron and the conventional tube lies not in what it 
does, but in how it does it. 

Conventional triode or multigrid tubes, in which 
the electron flow is controlled by potential fields sur- 
rounding the grids, have upper usable frequency lim- 
its beyond which the electrons can not respond effi- 
ciently to the alternating control voltages applied to 
the grids. This occurs when the time required by the 
electrons for the transit of their paths becomes a sub- 
stantial part of the period of one cycle at the operat- 


Figure 2 Figure 3 


ing frequency. 

As a result of transit time effects, efforts to obtain 
satisfactory operation of conventional tubes at the 
higher frequencies have resulted in the development 
of extremely small tubes in which the lengths of the 
electron paths are reduced to the practical minimum. 
Such tubes are extensively used ‘in low-power appli- 
cations, but they are simply too small to control 
great amounts of power. 

On the other hand, klystrons must be made rela- 
tively large in order to take advantage of transit time 
effects, which are essential to their operation. As a 
result, a klystron for operation near 500 megacycles, 
such as the 4KM50,000LA3 (Fig. 1), can be nearly 
514 feet long and produce more than ten kilowatts 
of useful CW output power. The 4KM50,000LR 
(Fig. 2), is a smaller klystron for operation at higher 
frequencies, and can deliver ten kilowatts output 
power at frequencies from 755-985 megacycles. The 
Eimac 3KM50,000PA (Fig. 3), for operation from 
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Figure 4—Typical Eimac Externally Tuned Klystron, 
Compared to a 250-Watt UHF Tetrode Tube. 


225-400 megacycles, is nearly seven feet long and 
can develop over 20 kilowatts of CW power output. 

A typical Eimac externally-tuned klystron is illus- 
trated in Figure 4. It is apparent from the form of a 
klystron that it can be divided into three functional 
sections: the electron gun, the rf section, and the 
collector. In the following paragraphs, these parts of 
the klystron will be described in detail and their 
operation explained in simple terms. 


1.1 The Electron Gun 


The electron gun is the source of the electron beam 
upon which the operation of the klystron depends. 
The electron beam is simply a fast-moving stream 
of electrons expelled from the electron gun into 
the drift space of a klystron in somewhat the same 
manner that a jet of water is expelled in a solid 
stream from a nozzle. 

A sectional schematic drawing of an electron gun 
of the kind used in Eimac klystrons is presented in 
Figure 5. The electrons destined to form the beam 
are emitted from a heated cathode and they flow 
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Figure 5—Simplified View of Electron Gun, Prefocus 
Magnet Coil and Entrance to Drift Tube. 


away from the cathode along converging paths be- 
cause of the specially shaped electric field set up by 
the electrodes. 

The cathode is a concave section of an ellipsoid 
located inside one end of a cylindrical metal piece 
called the “focus electrode.” Just beyond the oppo- 
site end of the focus electrode the modulating anode 
and first drift tube section are located. The focus 
electrode is maintained at cathode potential or at 
some negative potential with respect to the cathode. 
The modulating anode potential is positive with re- 
spect to the cathode. The positive charge applied to 
the modulating anode causes the electrons to flow 
away from the cathode toward the anode, and the 
negative or zero charge applied to the focus electrode 
tends to force them toward the axis. As a result of 
the two forces acting on the electrons, they form a 
converging beam, which focuses inside the first drift 
tube section. In klystrons which have no modulating 
anode, the end of the drift tube is formed into a cup 
which partially surrounds the cathode and serves as 
an anode. 

Modern Eimac klystrons use oxide-coated cath- 
odes at power levels up to and including 2 kilowatts. 
At higher power levels the Eimac Matrix Cathode 
Type A (EMA) is used. This cathode is made by 
pressing a mixture of powdered nickel and various 
earth carbonates under great pressure onto a nickel 
backing. Oxide-coated and EMA cathodes are easily 
heated by radiation from a filament or heater since 
they operate at relatively low temperatures. 

Some of the older Eimac power klystrons use solid 
metal cathodes operating at relatively high tempera- 
tures. Radiation heating cannot be used in this case 
and the metallic cathodes must be heated by elec- 
tron bombardment. This is accomplished by placing 
a filament behind the cathode and applying approxi- 
mately 2000 volts dc between the filament and the 
cathode structure. Electrons emitted from the fila- 
ment will travel at high velocities to the rear of the 
cathode, where they will release all their kinetic 
energy in the form of heat when they strike the cath- 
ode. By this means, the cathode can be heated to the 
operating temperature. 


1.2 Therf Section 


The rf section of a klystron is made up of the drift 
tube and the several resonant cavities which sur- 
round it at intervals along its length. The drift tube 
is an axial, interrupted tube with a length about 
twenty times its diameter. There may be from two 
to six interruptions, called ‘“‘gaps,” along the length 
of the drift tube. 


Figure 6—Simplified View of Resonant Cavity. 
Note Drift Tube Tips. Electron Trajectories 
Represented by Broken Lines. 


A resonant cavity is constructed around each drift 
tube gap, as shown in Figure 6, and arranged so that 
the ends of the drift tube sections protrude into the 
cavity at opposing high-voltage points on the cavity 
wall. Thus, the drift tube tips become the capacitive 
loading elements in the cavity, and large rf voltages 
will be induced across them when the cavity is ex- 
cited at resonance. 

In Eimac external cavity klystrons, the drift tube 
gaps are surrounded by cylindrical ceramic envelope 
sections, and external demountable tuning cavities 
are assembled around the ceramic sections to form 
the complete cavities. The construction of the ce- 
ramic envelope and gap assembly, and the method 
of assembling a typical tuned cavity on the klystron 
body can be seen in Figure 7. In this type of reso- 
nator, only the drift tube gap is in the evacuated 
space, and the tuning mechanism remains entirely 
outside the vacuum. This permits a few klystron 
types of simple design to cover a relatively large fre- 
quency range. 


1.3. The Collector 


The electron beam transfers some of its energy to 
the rf circuits as it flows through the rf section of the 
klystron, and it carries the balance of its energy out 
of the rf section into an electrode called the “‘collec- 
tor.” The collector gathers the electrons and passes 
them out of the klystron into the external circuits 
leading to the positive terminal of the beam power 
supply. 

The large energy content of the partially spent 
beam must be dissipated by the collector. When the 
electrons collide with the collector surface all their 
kinetic energy is transformed into thermal energy 
which heats the collector. The thermal energy is 
then transferred to the surroundings by cooling the 
collector with air or a liquid coolant such as water, 
or water in combination with antifreeze fluids like 
ethylene glycol. 


1.4 The Axial Magnetic Field 


The klystron requires a strong axial magnetic field 
to maintain and direct the electron beam through- 
out the length of the drift tube. The electron beam 
is a concentration of negative charges which tend to 
disperse because of the mutual repulsion existing 
between like charges. The axial magnetic field over- 
comes this tendency of the beam to disperse by 
exerting restoring forces on any electrons which try 
to move in directions not parallel to the axis. Thus, 
electrons attempting to move away from the axis 
of the beam are constrained to remain within the 
confines of the beam by the magnetic field. 

The magnetic field is usually established by sev- 
eral individual electromagnet coils forming part of 
the magnetic assembly in which the klystron is 
mounted. The direct currents used to energize the 
electromagnet coils are sometimes made individu- 
ally adjustable, to permit variation of the field 
strength along the length of the klystron if neces- 
sary. In many cases, however, the focus coils are so 
designed that they can be operated in series from a 
single power supply. 

The proper use of the magnetic field is imperative 
to the long life and satisfactory performance of a 
klystron, and this matter will be discussed in detail 
in Section 4. 


1.5 The Electron Beam 


At the beginning of its passage through the drift 
tube the electron beam is a continuous stream of 
electrons moving at constant velocity. Although it 
is not confined to a wire, it is nevertheless a direct 


Figure 7—Typical Eimac Klystron and One of Its External 
Cavities Before and After Assembly. 


current of electricity, flowing through the free space 
enclosed by the drift tube. Ideally the beam would 
never touch the drift tube, but in practice there are 
always some electrons which stray far enough from 
the center of the beam to be caught by the drift tube 
walls. 

Just as a direct current produces no sound as it 
flows through a headphone, so a direct current elec- 
tron beam can produce no rf power as it flows 
through a klystron. It must be modulated in some 
manner before it can be useful and in the klystron 
this is accomplished at the drift tube gaps, which 
modulate the velocity of the electrons in the mov- 
ing beam. 

In Section 1.2 it was explained how a drift tube 
gap is formed by the ends of drift tube sections, 
which enter the cavity axially, from opposite ends. 
The cavity is designed so that the drift tube tips 
then become its highest voltage points, in order to 
build up strong radio frequency fields in the gap. 
This construction is clearly illustrated in Figure 6. 

Velocity modulation occurs when the dc beam 
passes through the radio frequency alternating field 
established in the first drift tube gap by the rf driver. 
Following is how velocity modulation is accom- 
plished, and how it transforms itself into density 


modulation as the beam passes down the drift tube. 

Those electrons in the parts of the beam passing 
the first gap when it is “‘positively polarized” expe- 
rience an increase of velocity because they will flow 
from a region of negative charge toward a region of 
positive charge. The negative region repels the elec- 
trons and the positive region attracts them, with the 
result that the velocity and the energy content of 
that part of the beam are increased. The energy 
gained by the faster parts of the beam is provided 
by the driving power furnished to the input cavity. 

Conversely, the electrons in that part of the beam 
passing through the first drift tube gap during the 
half cycles of “negative polarity” will be forced to 
travel from a positive to a negative region. As a re- 
sult they will lose velocity and surrender some of 
their energy to the input cavity. 

The beam leaving the first gap is continuous and 
of uniform density, but alternate parts along its 
length will contain electrons having higher or lower 
velocities than they had before entering the gap. 
The faster electrons begin to overtake the slower 
electrons as the beam travels freely down the axis of 
the drift tube, until at some point a few inches from 
the gap, the fastest electrons will be traveling in 
company with the slowest electrons for a brief 
period. At that point, optimum “bunching” has 
occurred, and the density of the beam will vary 
periodically at signal frequency, when seen from a 
fixed point. In other words, the beam will have be- 
come a density-modulated beam. If a gap is located 
at the point of optimum bunching or “density modu- 
lation” the beam can be made to surrender many 
times as much energy as was originally required for 
velocity modulation. In other words, the klystron 
will have acted as a radio frequency amplifier. 

Energy is extracted from the bunched beam by 
the same mechanism used to velocity-modulate it in 
the first gap. As the beam travels through the output 
gap, the gap polarity will vary in such a way that the 
denser portions of the beam will be decelerated while 
the less dense parts of the beam will be accelerated. 
As a result, there are many more electrons being 
made to give up energy to the circuit than there are 
electrons which take energy, and the net effect is 
to transfer power from the electron beam into the 
external circuits of the klystron. 

The preceding paragraphs have described the ac- 
tion of a two-cavity klystron, in which rf power is 
used to velocity-modulate an electron beam, so that 
it can be made to surrender energy to another cavity 
after traveling a short distance down the drift tube. 
Experience has shown that klystrons having more 


than two cavities offer advantages in higher gain 
and higher efficiency; as a result, three-cavity and 
four-cavity klystrons are in common use and kly- 
strons with as many as six cavities have been used 
for special applications. 

There is little or no reverse flow of electrons in the 
drift tube. The fields in the drift tube which are not 
due to the presence of the beam are so small that 
great isolation between the output cavity and the 
input cavity can be obtained. As a result it is possible 
to obtain stable operation with power gains of up to 
50 db, in the case of four-cavity klystrons. 


Figure 8—4KM100LA Klystron and H-163 Circuit Assembly. 
Designed for UHF Television, This Tube Develops 
25 Kilowatts of Peak Synchronizing Power at 
Frequencies from 470 to 610 Megacycles. 


1.6 Modulating Anode Klystrons 


The klystron is a velocity-modulated device, and 
the velocity of the electron beam entering the drift 
tube must be maintained within certain limits if the 
klystron is to function well. Therefore, attempts to 
amplitude-modulate the klystron beam voltage with 
modulation factors larger than 0.3 have been un- 
satisfactory because the velocity depends entirely 
upon the beam voltage. Some means must be pro- 
vided to modulate the beam intensity without vary- 
ing the beam velocity if satisfactory amplitude 
modulation is to be obtained. 

Certain Eimac klystrons, as shown in Figure 9, 
are designated by the letters “KM” in their type 
numbers, and are equipped with “modulating an- 
odes.” The electrode configuration of these klystrons 
is identical to that of standard klystrons, except that 
the anode of the electron gun is insulated from the 
rest of the klystron. As a result, the total accelerat- 
ing potential difference between the klystron body 
and the cathode can remain constant, while the 
anode of the electron gun can assume any voltage 
between zero and the body voltage, with the result 
that the intensity of the electron beam can be varied 
at will while the total acceleration and the velocity 
remain constant. 

The modulating anode makes possible amplitude 
modulation of the klystron with low distortion and 
high modulation factors. It also provides an excel- 
lent means for pulse modulating the klystron with 
minimum modulating power. In CW applications 
the modulating anode may be connected to the 
beam supply through a resistor to provide protec- 
tion against internal arcs. 
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Figure 9—Eimac’s Modulating Anode Klystrons Employ an 
Insulated Anode Placed Between the Cathode 
and Drift Tube Section. 


1.7 Titanium Getter 


Most Eimac external cavity power klystrons, 
rated at or above 10 kilowatts, employ a titanium 
getter which is designed to be energized simultane- 
ously with the heater. The getter, which consists of 
a tungsten or molybdenum heater around which is 
wound a smaller titanium wire, is generally located 
near the upper end of the collector. One end of the 
getter is connected to the collector, the other to an 
insulated terminal. 

Getter power supply requirements for Eimac ex- 
ternal cavity klystrons range from 2 to 9 volts ac, 
at 20 to 33 amperes. Provision must be made to limit 
starting current to twice operating value. The pur- 
pose of the getter is to adsorb the small amounts of 
gas which may be released during operation from 
the normally hot or accidentally overheated surfaces 
of the klystron. The getter functions in two ways. 
The hot titanium adsorbs the common gases directly, 
and in addition a slow evaporation of titanium takes 
place which condenses on the walls of the collector 
to form a cooler layer of titanium to adsorb hydro- 
gen and the inert molecules. In addition to its use 
during normal operation, the getter can be valu- 
able in conditioning tubes which are unused for long 
periods of time. For example, site or warehouse spares 
can be maintained in good condition through peri- 
odic energizing of the getter. 


Section 2.0 
MECHANICAL CONSIDERATIONS 


2.1 Shipping Klystrons 


Eimac power amplifier klystrons are shipped in 
strong wooden boxes designed to protect the tube 
against damage during shipment. Special rubberized 
hair packs molded to completely fill the space be- 
tween the tube and the shipping crate, or shock- 
mounted aluminum cradles, are used to protect and 
support the klystrons during shipment. These packs 
support the entire length of the klystron, and pre- 
vent accidental bending of the long body section. 

Klystrons should be unpacked immediately upon 
receipt and inspected carefully. If possible they 
should be installed and operated in a klystron am- 
plifier for a sufficient time to insure that they have 
arrived in usable condition. 


2.2 Storing Klystrons 


Klystrons may be stored vertically or horizontally 
until they are to be used. If vertical storage is pre- 


ferred, they should be kept in racks, with the weight 
of the tubes supported by the mounting flanges. 
Horizontal storage requires the use of the shipping 
crates and their rubberized hair packing or cradle 
which provide support for the entire length of the 
tube body (Fig. 10). 


Figure 10—Storage of Klystron in Shipping Crate. 


2.3. Handling Klystrons 


EKimac power amplifier klystrons of the externally 
tuned cavity type are among the sturdiest electron 
tubes being built today. However, they must be 
handled with the same care accorded to other types 
of tubes of the same weight and size if maximum tube 
life and satisfactory performance are to be obtained. 
The handling precautions which follow are simple 
and easily remembered. 

The shape of the klystron makes it especially sus- 
ceptible to bending near the center; therefore, the 
klystron should always be supported at two or more 
points when picked up in a horizontal position. 
(Kig= 1}. 

Water-cooled klystrons are equipped with heavy 
water-jacketed collectors in order to dissipate large 
amounts of power when necessary. The collectors of 
Eimac klystrons are insulated from the rf sections 
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Figure 11—Recommended Method of Hand Carrying 
Eimac Klystrons. 


by ceramic envelope rings, and the ceramic-to-metal 
seals can be broken by rough handling, or lack of 
proper support. Therefore, when a klystron is picked 
up in a horizontal position the collector should be 
supported about one-third of its length from the 
inner end of the water jacket to balance the forces 
acting on the collector. 

The larger Eimac klystrons are shipped in alumi- 
num cradles which facilitate handling. These cradles 
are so designed that the klystron may be lifted to a 
vertical position while still strapped in its cradle, the 
collector end of the cradle may be removed, and the 
tube mounted in operating position prior to removal 
of the main cradle. 


2.4 Acceleration Forces 


Forces exerted on the tube structure as the result 
of sudden accelerations, such as occur when the kly- 
stron is dropped or set down roughly, can be de- 
structively great. In the larger tubes, the structure is 
such that acceleration, such as could occur when the 
tube is picked up roughly by the center section, can 
bend the klystron body. 


Some of the larger klystrons can be handled safely 
only when two persons move them, or when a hoist- 
ing device is used. 


2.5 At the Bench 


Occasionally it becomes necessary to place a kly- 
stron in a horizontal position for inspection and clean- 
ing. Experience has shown that the safest and most 
convenient way is to use wooden V-blocks as sup- 
ports. For short tubes, two blocks are usually suffi- 
cient, but long klystrons require three. When three 
blocks are used, they should offer uniform support 
to the tube, and one block should always support 
the full weight of the collector directly. (Fig. 12). 
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Figure 12—View of Klystron Mounted Correctly 
on V-Blocks. 


V-blocks should be placed so that they touch the 
rims of the metal ends of the ceramic envelope sec- 
tions. These metal surfaces are the contact surfaces 
which connect to the tuning cavities through spring 
finger contacts. Great care should be exercised to 
avoid marring or scratching these contacts, because 
the rf losses which can result are capable of destroy- 
ing the contact fingers in the tuning cavities. 

The massive metal end plates connected to the 
ceramic envelope sections of the klystron are not 
sufficiently flexible to be attached directly to the 
ceramic envelope cylinders. The vacuum-tight at- 
tachment between these parts is made by soft metal 
sealing rings, shown circled in Figure 12, which are 
intentionally made thin and flexible. In any han- 
dling or cleaning operation, care should be taken to 
protect these thin metal sealing rings against acci- 
dental damage. 


2.6 Cleaning the Ceramic 


Klystron ceramics are best cleaned with an abra- 
sive household cleanser. A cleanser which does not 
contain bleaches or dyes is preferred. Scrubbing with 
a small stiff brush will help to remove baked-on de- 
posits. The cleanser must be completely removed by 
rinsing with clean water before the klystron is re- 
stored to service or placed in storage. 


2.7 Care of the External Tuning Cavities 


The adjustable tuning cavities, which are as- 
sembled around the body of the klystron to form 
resonant circuits in conjunction with the drift tube 
gaps and their metallic end plates, must be main- 
tained with care. The contact fingers should be pro- 
tected against accidental deformation, because every 
individual finger must make effective contact with 
its opposing metal surface. The walls or metal parts 
against which the fingers bear must be kept clean 
and free of oxidation for the same reason. The tun- 
ing cavities may be cleaned by wiping them with a 
dust rag, but should not be left oily. A few drops of 
mineral lubricating oil or light application of grease 
should be applied to the adjusting screws if neces- 
sary, and all the excess lubricant wiped off. 


2.8 Air and Liquid Coolant Supplies 


All Eimac klystrons require air cooling, and some 
of them require water cooling of the collectors and 
drift tubes. Air circulated for cooling should be 
thoroughly filtered to avoid undue collection of dirt 
on the klystron. Accumulation of air-borne dirt on 
the ceramic envelope sections can cause local heating 
or voltage flash-over on the surface of the ceramic, 
and must be avoided. 

The air filters should be inspected at suitable in- 
tervals to insure the free passage of air through them. 

Water or other liquid used for cooling collectors 
and drift tubes of the larger klystrons must be free 
of minerals capable of encrusting the water passages 
and the metal surfaces being cooled. The use of 
a closed water-cooling system employing heat ex- 
changers is the most satisfactory way to cool the 
large klystron. Aeration of coolant liquids contain- 
ing water should be avoided in closed systems to 
keep oxidation effects to a minimum and derive the 
greatest benefit from closed-system operation. 

In cold climates, where the coolant will be sub- 
jected to temperatures below 32°F, mixtures of water 
and ethylene glycol can be used in closed systems. 
The heat capacity of such mixtures is lower than the 


heat capacity of water, and the use of such mixtures 
will require some readjustment of the flow rates if 
equivalent cooling is to be obtained with them. 

Aqueous solutions of ethylene glycol will freeze at 
temperatures which depend on the concentration of 
the ethylene glycol as follows: 25% ethylene glycol, 
75% water, freezing point =10°F (—12.2° C); 
52.5% ethylene glycol, 47.5% water, freezing point 
= —40°F (—40°C). 

Water mixed with ethylene glycol has greatly in- 
creased viscosities depending upon the temperature 
of the solution. This may change the indicated pres- 
sure drops in various parts of the cooling system as 
compared to the pressure drops observed when pure 
water is circulated. 


2.9 Coolant Connections 


The insulated envelope section interposed between 
the klystron body and the collector should be pro- 
tected against unnecessary lateral forces tending to 
break the ceramic or its seals. The collector should 
be supported while the nuts on the water hose fittings 
are tightened, and the hoses should be sufficiently 
flexible to avoid exerting lateral forces against the 
end of the collector during operation. For the same 
reason, air ducts leading to air-cooled collectors 
should be flexible enough to avoid stresses resulting 
from poorly fitting duct work. The air connections 
to the air system socket and to the air-cooled cavities 
must also be made through flexible hose to avoid 
deforming the contact fingers in these devices. 


Section 3.0 
ELECTRICAL CONSIDERATIONS 


3.1 High Voltage Protection 


It is convenient to operate klystrons with their 
rf sections and collectors at or near ground potential. 
When this is done, the electron gun end of the tube, 
the focus electrode voltage supply, the cathode-heat- 
ing supply, and the instruments associated with 
these must all be operated at high potentials with 
respect to ground. 

Adequate interlocking devices must be provided 
to protect operating personnel against accidental 
contact with these high-voltage circuits, and any 
effort to defeat the purpose of these safety devices 
should not be tolerated. 

Measuring instruments connected to the cathode 
end of the tube must be adequately insulated from 
ground and located behind glass or plastic windows 
to protect operating personnel. 


The filament transformers and cathode-heating 
power supply transformers must be adequately insu- 
lated to withstand the total beam voltage (plus the 
bombarding voltage in certain klystron types). 


3.2 Equipment Protection 


Protective devices should be installed to avoid 
damage to the klystron as a result of malfunctioning 
of the associated equipment. A minimum comple- 
ment of such devices would include: 

(1) Air-flow and water-flow interlocks arranged 
to remove all electrical power supplied to the kly- 
stron in the event of failure in either or both of the 
cooling systems. 

(2) Current overload relays to remove the beam 
power and the cathode heating power in the event 
that excessive current should flow in either of those 
circuits. 

(3) Body current overload relay, arranged to re- 
move the beam power upon the rise of body current 
beyond the maximum permissible value. 

(4) Water-temperature or air-temperature inter- 
lock switches to remove the beam power in the event 
of collector overheating. 

(5) Low power output interlock, or VSWR inter- 
lock to remove the beam power in case the output 
cavity becomes unloaded due to output line or an- 
tenna defects. 

(6) Focus coil current failure interlocks to re- 
move the beam power in the event of focus coil power 
supply failure. 


3.3. Focus Coils 


Klystron equipment must incorporate means for 
producing a controllable magnetic field, arranged so 
the flux is parallel to the axis of the klystron. The 
field is usually produced by two or more large elec- 
tromagnet coils carrying direct current. 

Each individual klystron may require slightly dif- 
ferent magnetic field strengths to control and direct 
the electron beam, and these may change slightly 
each time the tuning is changed. Unless designed 
for series operation each individual coil should be 
furnished with an independent control for the cur- 
rent supplied to it, and each control must be capable 
of smooth, continuous adjustment. In addition, it 
is recommended that each coil be provided with an 
individual ammeter, permanently connected to its 
supply circuit. With series-connected coils, of course, 
only one ammeter is used. 

All the electromagnet coils must establish their 
fields in the same direction. In equipment where all 


the terminals and the tops of the coils are marked, 
careful observance of polarity should assure correct 
field polarities. The polarity can be tested by means 
of a fluxmeter or by use of the galvanometer-and- 
loop method, in case doubt exists that the coils are 
correctly connected. 


The direct current provided by the electromagnet 
power supplies should be filtered to 5% ripple, or 
less if minimum noise output is desirable. The design 
values should be stated so the operator can see that 
the filter circuits continue to function effectively. 


The magnetic field will not remain parallel to the 
axis of the klystron if there are large steel or iron 
objects in or near the klystron amplifier frame. The 
magnetic frame of the amplifier should be located 
away from unsymmetrical cabinet work and in a 
place free of strong ac fields. Before operation is 
started, care should be taken that no tools or other 
magnetic materials are permitted to remain in the 
magnetic frame. 


3.4 Instrumentation 


The equipment associated with a power klystron 
should be provided with instruments to indicate the 
filament voltage, filament current, bombarder power 
(if used), beam power input, focus coil currents, 
body current and relative power output. The rela- 
tive power indicator should be a sensitive instru- 
ment, arranged so that its coupling to the load can 
be varied to provide on-scale indications at any 
power level. The relative power indicator and the 
body current meter are the fundamental tuning tools 
available to the operator, and they must be located 
conveniently close to the tuning position. If this pro- 
vision is not made by the equipment manufacturer, 
it should be done in the field before any attempt is 
made to tune the klystron. 

It is convenient to operate a klystron with the rf 
section and the collector at or near ground: poten- 
tial. As a result, the instruments connected to the 
electron gun end of the klystron are necessarily at 
high potential with respect to ground. These instru- 
ments must be isolated from accidental contact with 
personnel, as outlined in Section 3.1. 

It sometimes happens that instruments connected 
to circuits at high potentials with respect to ground 
may experience electrostatic forces exerted by fields 
set up between them and their surroundings. Errors 
resulting from this effect can be eliminated by the 
use of electrostatic shielding or guard circuits in the 
vicinity of the instruments. 
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Section 4.0 


OPERATING AND TUNING 


4.1 Test Data Cards 


Every Eimac klystron is operated and tested in- 
dividually in a standard Eimac Klystron Amplifier 


Figure 13—Typical Eimac UHF Klystron 
Amplifier Assembly. 


Circuit Assembly (Fig. 13) before it is shipped to 
the customer. The complete tuning data and the 
conditions under which the klystron was operated 
are recorded in duplicate on test cards. One of these 
test cards is kept on permanent file at the factory, 
and the other is shipped in the same package with 
the klystron to which it belongs. This copy of the 
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test card is one of the most important tools required 

by the transmitter operator, especially when the kly- @ 
stron is being operated for the first time in the field. 
A sample is shown in Figure 14. 


TEST DATA 


TYPE _m150,0001R____ss« POWER AMPLIFIER KLYSTRON EITEL-Mc CULLOUGH, INC. nF 
SERIAL NO. 43-793 TS? Eph Tp 228 GAS cHeck__/ paTE_2:1:63 


- AC FILAMENT VOLTAGE — DRIVING POWER IN WATTS 


- AC FILAMENT CURRENT ~ EFFICIENCY IN PERCENT 
"9 «> FREQUENCY IN MEGACYCLES — PREFOCUS COIL CURRENT IN AMPERES 
- BEAM VOLTAGE IN KILOVOLTS - FIRST BODY COIL CURRENT IN AMPERES 
- BEAM CURRENT IN AMPERES — SECOND BODY COIL CURRENT IN AMPERES 
— BODY CURRENT IN MILLIAMPERES Imp, — THIRD BODY COIL CURRENT IN AMPERES 
¢ — FOCUS ELECTRODE VOLTAGE Imag — FOURTH BODY COIL CURRENT IN AMPERES 


9 «~~ OUTPUT POWER IN KILOWATTS Im 3 - COLLECTOR COIL CURRENT IN AMPERES 


PLEASE USE REVERSE SIDE FOR SERVICE LIFE RECORDS 


Figure 14—Test Data Card. (front) 


SERVICE LIFE RECORD SERIAL NO. 
DATE RECEIVED ________ CONDITION 


SITE INITIAL GAS CHECK: ION yELECTRON 


GAS CHECKS — RECOMMENDED EACH MONTH WHEN KLYSTRON IS NOT IN SERVICE 
DATE | [ [ | 
ION CURRENT | | 

ELECTRON CURRENT | | | 
pee 


ira ce Ag Ss a 
CARRIAGE Of 
MER METER SERVICE METER REMOVAL 


+ 


Test Data Card. (back) 


When a klystron is operated in several individual 
transmitters of the same type, its performance can 
be expected to vary slightly from one installation to 
another. Variations up to five percent are not usu- 
ally cause for concern, but variations greater than 
ten percent often indicate maladjustment or trouble 
with the equipment. 


4.2 Preliminary Focus Coil Adjustment 


In new equipment, or in equipment in which the 
focus coils or their wiring may have been disturbed 
for any reason, the procedure outlined here and in 
Section 3.3 should be followed before the electron 
beam is started. 


The prefocus coil should be centered physically 
around the neck of the drift tube and lightly held 
by the four locknuts at its corners. This preliminary 
adjustment is made visually, and it will be of aid in 
final centering later when the klystron is energized. 

Before the beam is energized, the currents speci- 
fied for operation at the lowest recorded beam volt- 
age on the test data card must be established in the 
focus coils. These preliminary current values will 
change slightly during tuning, according to the re- 
quirements of the individual circuit, after the kly- 
stron is placed in dynamic operation. 


4.3 Starting the Electron Gun 


The cooling system must be placed in operation 
and its functioning checked before power is applied 
to the klystron. Large klystrons have electron guns 
which must dissipate considerable amounts of power, 
and they can be seriously damaged by operation 
without adequate cooling. 

The magnetic field must be established in the kly- 
stron before any attempt is made to energize the 
beam. Although very low beam voltages will not 
usually damage a klystron operating without its 
magnetic field, damage can occur and it is not good 
practice to start the beam without first establishing 
the magnetic field. The electromagnet currents 
should be adjusted to the values corresponding to 
the lowest beam voltage shown on the test data card, 
and initial operation should not exceed that beam 
voltage. 

Attention should be paid to the recommended 
focus electrode bias voltage. The correct value for 
normal operation of the klystron is recorded on the 
test card and should be used during all preliminary 
tuning operations. Small adjustments in the beam 
current obtained at any fixed beam voltage can be 
obtained by variation of the focus electrode voltage 
around the recommended value, which is not critical. 

Two distinct methods of heating cathodes in 
Eimac klystrons are in general use: direct radiation 
heating, and electron bombardment heating. The 
starting instructions for electron guns using each of 
these methods are given in the following sections: 


4.3.1 Starting the Electron Gun, 
Radiation-heated Cathode Type: 


1. Start cooling system, check its operation. 

2. Establish recommended currents in focus coils. 

3. Increase heater voltage gradually to the rated 
value, holding the heater current to the speci- 
fied value. 


4, Apply the focus electrode voltage if this is ob- 
tained from a power supply. If the focus elec- 
trode voltage is obtained from a cathode series 
resistor, this should be set to approximately its 
operating resistance. 

5. Permit the cathode to heat as specified. 

6. Beam voltage may now be applied to the kly- 
stron in accordance with Section 4.4. 


4.3.2 Starting the Electron Gun, 
Bombarded Cathode Type: 


_ 


. Start cooling system, check its operation. 

. Establish recommended currents in focus coils. 

3. Increase filament voltage gradually to the rated 
value, keeping filament current to the specified 
value. 

4. Apply bombarder voltage, increasing it gradu- 
ally until rated bombarding power is obtained. 

5. Apply focus electrode voltage specified for the 
type klystron in use if this is obtained from a 
power supply. If the focus electrode voltage is 
obtained from a voltage divider across the bom- 
barder supply, it should be pre-set to approxi- 
mately the correct value. 

6. Beam voltage may now be applied to the kly- 

stron in accordance with Section 4.4. 


bo 


4.4 Applying Beam Voltage 


Initial adjustment and operation of the klystron 
must be done at the lowest voltage specified on the 
test card provided with each tube. Failure to observe 
this rule can result in the destruction of the klystron. 

The beam voltage may be applied only after the 
recommended magnetic field has been established in 
the equipment, the prefocus coil centered visually, 
and the electron gun started. 


4.5 Magnetic Field Coils 


The magnetic field which guides the electron 
beam in an Eimac klystron is created by controlled 
amounts of direct current flowing in electromagnet 
coils surrounding the klystron (Fig. 15). 

The number of coils required is not the same for 
all types of klystrons, but operators will find four 
or five coils in most transmitters. These are the pre- 
focus coil, several body coils and the collector coil. 

The purpose of the magnetic field is to control the 
diameter and direction of the electron beam as it 
flows through the klystron, so that as little beam 
current as possible will strike the drift tube walls 
and be wasted. It follows that the best adjustment 
of the focus coil currents is the setting for minimum 
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Figure 15—-Simplified View of a Klystron and Its Magnetic 
Circuit with the Tuning Cavities Removed. 


body current, consistent with good output. Some- 
times slight changes in the coil current settings will 
produce large changes in power output without cor- 
respondingly great body current changes. In such 
cases, if the body current is not too near the per- 
missible maximum, it is wise to adjust for a compro- 
mise body current setting which permits the larger 
power output to be obtained. 

Each time the rf circuits are tuned, some changes 
will take place in the velocity and bunch density of 
the beam, which may increase the body current. Asa 
result, each readjustment of the rf tuning will usual- 
ly make it necessary to trim the focus coil currents 
slightly to obtain minimum body current again. This 
behavior is normal, and the adjustment is not crit- 
ical despite its importance. 

Focus coil resistances undergo considerable varia- 
tion as the coils heat up after being turned on. The 
effects of this resistance variation on the coil current 
must be corrected by some means, and in transmit- 
ters where the currents are controlled manually, the 
operator should make frequent checks on the coil 
currents and over-all klystron operation during the 
warm-up period. 

4.5.1 Prefocus Coil (Not Required for 
Some Klystrons) 


The prefocus coil is much smaller than the body 
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coils used with the klystron, and it is enclosed in a 
special magnetic shell containing an annular air gap. 
The flux outside of the air gap forms a magnetic lens 
located on the axis of the klystron at the approxi- 
mate point where the convergent paths of the elec- 
trons would focus. This magnetic lens overcomes the 
tendency of the electron paths in the beam to diverge 
and strike the drift tube wall before the beam enters 
the main magnetic field, and it directs the beam 
down the center line of the drift tube. To accomplish 
these two ends, the prefocus coil requires two sepa- 
rate adjustments: the current must be correctly set, 
and the correct position of the coil around the axis 
of the drift tube must be found. 

The initial current settings should be those shown 
on the test data card, for the lowest operating beam 
voltage specified. After the magnetic field has been 
established and the beam energized, the locknuts 
on the prefocus coil mounting pillars can be loosened 
and the coil carefully positioned to obtain the lowest 
possible body current (Fig. 16). When the optimum 


Figure 16—Adjustment of Prefocus Coil. 


position has been located, the coil may be locked in 
place again. 

The prefocus coil mount should never be unlocked 
at beam voltages higher than the low beam voltage 
used during the position adjustment just described. 
To move the prefocus coil at higher beam voltages is 
to invite destruction of the klystron and, although 
it can be done in some instances by experienced per- 
sonnel, moving the prefocus coil during high-voltage 
operation is NOT recommended. 

Some of the newer Eimac external cavity kly- 
strons do not require prefocus coils. This is because 
they use confined flow electron gun designs which 
make prefocus coils unnecessary. In the confined 
flow principle the main magnetic field is permitted 
to extend through the cathode and is so shaped that 
the electrons are confined by the field from the in- 
stant they leave the cathode. This minimizes focus- 
ing adjustments and provides a more stable beam. 
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4.5.2 Body Coils 

Many body coils are supported in the klystron 
amplifier frame by small mounting pillars, which are 
secured to the side bars by single machine bolts 
running in tapped eccentric holes in the support pil- 
lar base. By this means, the support pillars can be 
rotated to provide four-point suspension of the coil, 
and the body coils can be levelled within small limits. 
The coils are positioned on the axis by small should- 
ers turned on the bodies of the mounting pillars. 

Once the coils have been correctly set on the 
mounting pillars, it only remains to adjust the cur- 
rents during the process of tuning the klystron 
amplifier. The original current values required are 
given by the test data card for each beam voltage. 
The test values should be used as starting points, 
and the final currents should not deviate greatly 
from them. In most cases, deviation from the test 
values of more than ten percent will result only when 
an error has been made in setting up the adjust- 
ments, or in assembly of the equipment. 


4.5.3 Collector Coil 

The collector coil is located around the soft steel 
sleeve in the bottom of the magnetic frame which 
supports the mounting flange of the klystron. The 
mounting flange is also made of magnetic material, 
and it serves to establish the magnetic field needed 
near the collector end of the drift tube whenever the 
collector coil is energized. The collector coil current 
adjustments are made in the same manner as the 
body coil current adjustments, and with the object 
of reducing the body current as much as is consistent 
with good power output. 


4.5.4 Results of Improper Adjustment of 
Focus Coils 


If the focus coils are improperly adjusted so that 
the electron beam is not centered in the drift tubes 
or if the beam is too large in diameter, it will graze 
the drift tube tips and evaporate copper which will 
raise the gas pressure in the tube and possibly poison 
the cathode. In extreme cases the drift tube tips may 
be partially melted by the beam. On the other hand, 
if the beam is over-focused by using an excessively 
strong magnetic field, the beam size is too small as 
it leaves the field and therefore it will not spread 
properly before it strikes the collector, with result- 
ing damage. It is quite possible to burn a hole in the 
collector if the beam is overfocused. 

Correct focusing of the electron beam is accomp- 
lished by keeping the body current well below the 
maximum limit at all times using focus coil currents 
that do not deviate more than 10% from those 


shown on the Eimac test data card. Adjustment of 
the focus coil currents should be made carefully so 
that the body current overload relay is seldom, if 
ever, called upon to operate. If the beam is thrown 
considerably out of focus it is quite possible for the 
tube to be damaged before the body current over- 
load relay can operate. 


4.6 Beam Transmission and Beam Loss 


Some of the electrons in the klystron beam will 
inevitably strike the drift tube walls, instead of pass- 
ing on through the klystron to the collector. Cap- 
tured by the wall of the drift tube and returned to 
the external electrical circuits (through the body 
current milliammeter), these electrons are totally 
wasted as far as the production of rf power is con- 
cerned. The electrons lost in this manner are called 
the “body current,” and the rest of the electron 
beam, which reaches the collector, is called the ‘‘col- 
lector current.”’ The sum of the collector current and 
the body current is equal to the total beam current 
emitted from the cathode. 

The collector current, expressed as a percentage 
of the total cathode current, is called “beam trans- 
mission.” 

The body current, expressed as a percentage of 
the total cathode current, is called ‘‘beam loss.” 


4.7 Tuning the Klystron 


It has been noted that klystrons may have any 
number of cavities, but those most common in the 
field have either three or four. The nomenclature for 
klystron cavities has arisen from the functions they 
perform, and it is natural that the first cavity be 
called the ‘input cavity,” no matter how many cavi- 
ties may follow it. 

Similarly, the last cavity transfers power from the 
electron beam to the output transmission line, and 
it is logically referred to as the “output cavity.” 

The cavity preceding the output cavity is tuned 
by the same rules regardless of whether the klystron 
has three, four, or more cavities. Therefore, it is con- 
venient to refer to this next-to-the-last cavity by 
some descriptive word independent of the number 
of cavities which precede it, so it will be referred to 
as the ‘‘penultimate cavity.” 

The remaining cavities, not given descriptive 
names according to the scheme outlined above, are 
referred to by their position on the drift tube as the 
“second cavity,” “third cavity,” and so on. Most 
Eimac external cavity klystrons use either three or 
four cavities and the following tuning instructions 
will therefore be chiefly concerned with these tubes. 

Before driving power is applied to the input cavity 
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of a klystron, the tuning cavities should all be ad- 
justed to the highest possible frequency. This is done 
by moving the tuning doors as far as possible toward 
the centers of the cavities. The output load coupler 
should also be adjusted for maximum coupling (loop 
vertical). After this is done, beam power and rf drive 
can be applied to the klystron and tuning may begin. 

The tuning procedures which follow will apply 
particularly to narrow-band, maximum-gain ampli- 
fier operation. The procedures for broad-band kly- 
stron operation are ordinarily evolved for each 
individual application, and therefore cannot be 
treated as generally as can the narrow-band case. 
(See Section 5.3 for broad-band application infor- 
mation.) 

The operator should not permit his familiarity 
with conventional electron tube behavior to confuse 
him when he tunes a klystron amplifier. In some re- 
spects a klystron behaves like a linear amplifier using 
conventional electron tubes, because the ‘‘plate cur- 
rent” does not change during tuning and the best 
indicator of correct tuning is the power output. Fur- 
thermore, when the driving power level is increased 
to a point above “‘saturation” the power output will 
start to fall with increasing driving power, which is 
similar in some respects to “overloading” a conven- 
tional amplifier circuit (Fig. 17). 
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Figure 17—Overdriving a Klystron Reduces Output. 


The klystron offers the operator the advantage 
that he can be guided in his actions by the variations 
in body current resulting from changes in the rf 
tuning adjustments. As each cavity is tuned, the 
body current may vary, and it is often necessary to 
trim the focus currents after each readjustment of 
the rf tuning, especially when the klystron is oper- 
ating near its highest efficiency at any given power 
level. 

Many Eimac klystrons carry dual body current 
ratings. One of these is intended for use during long 
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periods of continuous operation and is usually half 
the absolute maximum rating. The absolute maxi- 
mum rated body current is established for observ- 
ance during tuning operations, to free the operator 
from the necessity of stopping frequently to trim the 
focus currents and to avoid tripping overload cur- 
rent relays frequently during tuning. 


4.7.1 Input Cavity Tuning 

The input cavity is tuned to resonance at the 
driving frequency. A beam voltage equal to 50% of 
that required for full rated power is applied to the 
klystron during this adjustment. Resonance is us- 
ually indicated by tuning for minimum VSWR at 
the input cavity. A directional coupler is ordinarily 
inserted in the driving line for this purpose. The two 
tuning doors of the cavity should always be equally 
spaced from the ceramic cylinder. The input cavity 
coupling loop should be adjusted to the position 
giving lowest reflected power as indicated by the 
directional coupler in the drive line. This is the con- 
dition of best match for the drive line. The input 
cavity must be resonated after each coupling adjust- 
ment. After the coupling is adjusted for best match, 
the driving power should be set at the value speci- 
fied for the particular klystron. This power can be 
measured with a bolometer at the incident power 
terminals of the input directional coupler. After the 
input cavity is tuned, the second cavity (if applic- 
able) and output cavity tuning doors should be ad- 
justed to approximately the same positions as those 
of the input cavity. Since the cavities are similar, 
this will approximate resonance. The penultimate 
cavity tuning doors should next be set at positions 
midway between those of the input cavity and the 
maximum high frequency setting (tuning doors 
nearest to klystron). 


4.7.2 Second Cavity Tuning 
(Ignore for 3 cavity klystrons) 

The second cavity is also tuned to resonance at 
the driving frequency (unless stagger tuning is em- 
ployed for broad-band operation). This is accom- 
plished by tuning for maximum output power. It 
will probably be necessary to adjust the output 
cavity to resonance at this time in order to obtain 
adequate output power for tuning purposes. The 
relative power output indicator must be sufficiently 
sensitive to detect the low power output during this 
tuning procedure. 


4.7.3 Penultimate Cavity Tuning 


After the input and second cavities are resonated, 
the beam voltage can be increased to the lowest 
value shown on the Eimac test data card. (Adjust 


focus coil currents for minimum body current). The 
input and second cavities should then be rechecked 
for resonance because their tuning may change as 
the beam current changes. The penultimate cavity 
can then be slowly tuned toward a lower frequency 
as the output power is carefully observed. As the 
cavity is tuned, the output power will increase to a 
maximum and then start to decrease. Return the 
tuning to the point which gave maximum power out- 
put and then detune on the high frequency side until 
the output power drops 10%. This is the correct 
tuning point for the penultimate cavity. See Fig. 18. 
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Figure 18—Penultimate Cavity Tuning 


4.7.4 Output Cavity Tuning 


After the penultimate cavity is tuned, the output 
cavity is retuned for maximum output power. Next 
the output coupling is adjusted. Starting in a ver- 
tical position the coupling loop is moved in 5° steps 
toward a horizontal position. The output cavity 
must be retuned at each step because its resonant 
frequency will change as the coupling is adjusted. 
As the output coupling is reduced the output power 
will increase. Eventually optimum coupling (maxi- 
mum power) will be reached and if the coupling is 
further reduced the output power will start to de- 
crease. Do not reduce the coupling past the point of 
optimum coupling. Instead, increase the coupling 
until the output power drops to 95% of its value at 
optimum coupling (see Fig. 19). The klystron is 
now correctly tuned at the lowest beam voltage 
shown on the Eimac test data card and the output 
power should be near the value shown on the test 


data card. If it is not, the tuning procedure should 
be repeated until the reason for the discrepancy is 
discovered. 

At the lowest beam voltage shown on the Eimac 
test data card mistakes in tuning will not ordinarily 
injure the klystron and it is suggested that the 
operator take this opportunity to practice tuning 
the klystron and familiarize himself with its be- 
havior before increasing power. 
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Figure 19—Adjustment of Output Coupling Control. 


4.7.5 Load VSWR Check 

After the klystron has been tuned at the lowest 
beam voltage shown on the Eimac test data card, the 
load VSWR should be determined by comparing the 
incident and reflected power measured at the direc- 
tional coupler in the output transmission line. Most 
Kimac external cavity power klystrons will deliver 
rated output power with any load VSWR up to 
1.5:1. This is equivalent to 4.2% reflected power 
with respect to forward power. If the reflected power 
exceeds this value the load must be adjusted to re- 
duce the VSWR to 1.5:1 or less before the beam 
voltage is increased. 


4.7.6 Trimming 


When the tuning procedure has been completed 
and the operation appears reasonably satisfactory, 
each adjustment in turn should be trimmed to assure 
the operator that optimum performance has been 
obtained. When satisfactory operation at any given 
power level has been obtained, operation at the next 
higher power level may be started. 


4.8 Increasing Power 


Before increasing power the following precautions 
must always be taken. 
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1. Increase the frequency of the penultimate cav- 
ity until the output power decreases by 50%. (Move 
tuning doors toward the center of the cavity.) 

2. Increase the output coupling to maximum. 
(Coupling loop vertical.) ; 

The beam voltage may then be increased in steps 
to the desired value. Observe the body current during 
each voltage increase and adjust the focus coil cur- 
rents as required to keep the body current at mini- 
mum. After the desired beam voltage is reached, the 
input cavity and second cavity (where applicable) 
are again checked for resonance. Next the penulti- 
mate cavity is tuned exactly as described in Section 
4.7.3 and finally the output coupling and output 
cavity tuning are adjusted exactly as described in 
Section 4.7.4. If the output power obtained in this 
way is greater than required, the output coupling 
should be increased until the desired output is ob- 
tained. 


Section 5.0 
APPLICATION OF THE POWER KLYSTRON 


Figure 20 shows the filament and beam supplies, 
protective circuitry and instrumentation for a kly- 
stron amplifier. Focus coils and their power supplies 
have been omitted for simplicity. Commonly used 
abbreviations for klystron electrical characteristics 
are shown in Figure 21. Heater voltage and current 
(E;, I;) are typically supplied from a transformer, 
insulated for high voltage, and a variable autotrans- 
former. The heater transformer is often designed to 
be short circuit limited to twice the normal heater 
current rating. The heater voltmeter should be con- 
nected directly to the klystron socket to minimize 
measurement errors due to voltage drop in the con- 
necting cable. 

Resistor Rsurz is the current limiting resistor for 
the beam supply. Its value should be chosen to limit 
short circuit current to 25 to 100 times nominal 
beam current. A value of 100 ohms is typical for 10 
kW power amplifiers. 

Focus electrode voltage is most conveniently and 
reliably obtained from a cathode resistor (R.). 
Focus electrode voltage is developed across this re- 
sistor by the beam current. R. should have ample 
power dissipating capability. A voltmeter should be 
provided to monitor the focus electrode voltage 
(E;,.) and this meter should be protected by a thy- 
rite element. 

At least two overload circuits are required, one 
for the beam current and one for body current. 
These overloads are set to trip at the values of maxi- 
mum beam current and body current specified for 


18 


7 CATHODE 


"FOCUS 
za ye ELECTRODE 


10K 


R. F. DRIVE 
DRIFT TUBES 


BEAM CURRENT 
OVERLOAD 


BODY CURRENT OVERLOAD 
COLLECTOR 


Figure 20—Klystron Power Supply Connections 


the klystron. Meter relays are often used in these 
circuits and have been found to be satisfactory. The 
thyrite at T is desirable to protect the metering cir- 
cuits and the klystron collector insulator in the 
event of power supply shorts. Every effort should be 
made to keep the total impedance between the kly- 
stron body (ground) and the positive terminal of 
the high voltage supply at a minimum. This resist- 
ance should be less than 5 ohms and one ohm is de- 
sirable. 

Beam current and heater current should never 
be carried in the same conductor. Amplitude modu- 
lated random noise can be reduced several decibels 
if this rule is observed. 

Beam supply ripple should be less than 1% for 
systems requiring incidental FM and AM noise 
down 40 db or more from the carrier. For noise down 
60 db, 0.1% or less ripple is required. The supply 
should be variable or adjustable to at least four 
equally spaced voltage levels between 50% and 
100% E,. 


Focus coil power supplies (not shown in Fig. 20) 
should be filtered to 5% ripple. In most cases three 
phase full wave supplies may be used unfiltered. The 
focus coils have enough inductance to reduce the 
ripple adequately. Means must be provided to ad- 
just the focus coil power supply voltages over wide 
limits. In many cases a variable autotransformer is 
used with each supply to provide continuous voltage 
variation from zero to the maximum specified on the 
klystron data sheet. An ammeter must be supplied 
to measure the current in each focus coil. An under- 
current relay is often provided in each power supply, 
interlocked so that the beam power supply cannot 
be energized unless the focus coils are energized. The 
body and collector coils of many modern klystrons 
are operated in series from a single power supply but 
the prefocus coil always has a separate supply. 


5.1 Modulating Anode—CW Applications 


Most modern klystrons are equipped with modu- 
lating anodes. For CW applications the modulating 
anode is connected as shown in Fig. 20. The 10,000 
ohm resistor is usually wire-wound and rated for 
200 W. If the power supply and its filter capacitors 
stored with energy were connected directly from 
cathode to anode and should the slightest surface 
arc, gas burst or interelectrode arc take place, the 
full energy of the power supply would be dissipated 
in the tube. This energy would pass through the 
cathode with disastrous results. The tube would 
have to withstand the energy supplied and stored by 
the power supply until the mechanical inertia of the 
primary breaker and the filter capacitor shorting 
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Figure 21 


switch could be overcome. This situation can be 
somewhat improved by the use of current limiting 
resistors but the power loss is prohibitive if the re- 
sistance is high enough to be fully effective. 

The problem is solved by connecting the modu- 
lating anode as shown in Figure 20. It is clear that 
the normal condition of negligible current to the 
anode does not exist at the time of the arc. When 
the arc occurs, a large current tends to flow to the 
anode. With the modulating anode connected as 
shown, this current is limited to a small value and 
has the further advantage of removing the off-cath- 
ode gradient. This extinguishes the arc and cuts off 
the beam current automatically in an extremely 
short period of time. Application of this technique 
at power output levels of 10 kW and above may well 
make the difference between a successful system and 
an unreliable system plagued by occasional arcs cost- 
ing valuable down time. 


5.2 Modulating Anode—Pulse Applications 


The use of the modulating anode is very advan- 
tageous in many pulse applications. By use of this 
additional element it is possible to switch the tube 
directly across the beam power supply without the 
use of conventional storage networks which impose 
severe restrictions on the switching tubes. However, 
in order to take full advantage of this desirable 
modulation property, it is necessary to build a modu- 
lator which can efficiently drive this high impedance 
electrode with high voltage pulses. A new type of 
circuit has been developed to meet this need. 

The pulse voltage can be applied to the modulat- 
ing anode with a pulse transformer. However, for 
high voltage long pulse applications, variations of 
the circuit shown in Figure 22 are used. These cir- 
cuits use two hard switching tubes. One tube is used 
to switch the anode up to operating potential, and 
the other to pull the anode back to cathode poten- 
tial thus cutting off the beam. Rise and fall times 
of less than 1 microsecond through 60 kv have been 
achieved with jitter down in excess of 40 db. 

The circuit shown in Figure 22 consists essentially 
of two switch tubes in series. The lower switch tube 
drives the modulating anode positive with respect 
to the klystron cathode, causing beam current to 
flow. The current supplied by the switch tube is 
only the charging current to the anode and associ- 
ated circuit capacitance. This tube usually conducts 
during the full length of the pulse, but the dissipa- 
tion is negligible because the voltage drop across the 
switch tube is small and the conduction current con- 
sists of only the leakage current and the intercepted 
beam current both of which are small. The upper 
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Figure 22 


tube is triggered at the end of the pulse, shorting the 
modulating anode back to the cathode and cutting 
off the beam. This arrangement is known as the 
floating deck circuit because the circuitry which 
drives the lower tube must float with the modulating 
anode. 

This circuit arrangement is particularly useful in 
long pulse applications because the switching tubes 
must work only during the rise and fall time of the 
pulse. 

In addition, this circuit is desirable where adjust- 
able pulse length is required. Pulsers have been made 
which generate a continuously variable pulse length 
from a few microseconds to several milliseconds. 


5.3 Broad-Band Applications 


External cavity klystrons are well suited to broad- 
band applications because the cavities can be loaded 
with external resistive loads to increase the band- 
width of the klystron. The circuit assemblies for 
many Eimac external cavity klystrons include pro- 
visions for coupling external loads to the cavities 
and, in other cases, coupling loops or load couplers 
for this purpose can be supplied on special order. 
The input cavity, second cavity and penultimate 
cavity are ordinarily loaded for broad-band opera- 
tion. For extreme bandwidth, stagger tuning in addi- 
tion to cavity loading is sometimes employed. The 
klystron is best adjusted for broad-band operation 
by using a sweep frequency source for the drive 
signal and adjusting the tuning and loading of the 
cavities while observing the output response curve 
on an oscilloscope. Such adjustments can also be 
made by the point-by-point method but this be- 
comes very time consuming. 

Driving power requirements for the klystron 
under broad-band conditions are greatly increased 
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with respect to narrow-band operation. The gain of 
a three-cavity klystron under maximum broad-band 
conditions will be in the order of 20 decibels. The 
gain of a four-cavity klystron under these condi- 
tions will be from 30 to 35 decibels. The beam power 
efficiency of the klystron is also reduced in broad- 
band operation. Efficiencies of 30% to 40% can be 
expected. 

The 3 db bandwidth of a properly loaded and ad- 
justed three-cavity klystron is approximately 0.4% 
of the operating frequency. A four-cavity klystron 
under these conditions can provide bandwidths up 
to 1% of the operating frequency. 


Section 6.0 
MISCELLANEOUS 


6.1 Eimac Power Klystron 
Catalog Numbering System 


The catalog numbers for Eimac power klystrons 
have been designed to convey maximum information 
regarding the klystron. Here is an example: 


4KMP10,000LF 


The first number indicates number of cavities 
(4). The first letter is always K, indicating kly- 
stron. 

The second letter, M, indicates that the tube has 
a modulating anode. If no modulating anode is used, 
the M is omitted. 

The third letter, P, indicates that this is a pulse 
klystron. In the case of CW klystrons the P is 
omitted. 

The second number, 10,000, indicates the maxi- 
mum collector dissipation of the klystron. In catalog 
numbers assigned prior to May 1, 1961, this was 
expressed in watts, but in those assigned after that 
date it is expressed in kilowatts in the interest of 
brevity. 

The next to last letter, L, indicates the general 
frequency band in which the klystron operates. 

The last letter, F, indicates the frequency sub- 
band in which the klystron operates. Since no stand- 
ard system of sub-band assignments exists, Eimac 
uses its own. 

Eimac klystrons described by the letter X fol- 
lowed by three or four numerals are usually newly 
developed tubes which have not yet been assigned 
catalog numbers. In a few cases klystrons become 
so well known by their developmental designations 
that these are used permanently. 


6.2 Klystron Gas Check 


The power amplifier klystron can be used as an 


ion gauge to check relative gas pressure and thus 
indicate the condition of its own vacuum. This tech- 
nique is used in the Eimac factory and can be used 
to advantage in the field. The gas check is per- 
formed by applying +150 volts dc to the electrode 
nearest the cathode (usually the focus electrode) 
and —45 volts dc to the electrode next closest to 
the cathode (usually the modulating anode or 
anode). These voltages are with respect to the cath- 
ode. The heater voltage is then applied. As the 
cathode heats, electrons are attracted from it to 
the positively charged electrode and some of the 
electrons collide with gas molecules, dislodging elec- 
trons from these molecules and forming positive ions. 
These ions are attracted to the negatively charged 
electrode causing a current to flow in this circuit 
which is proportional to the density of the gas mole- 
cules in the klystron and hence to its gas pressure. 
With most external cavity klystrons the ion current 
in the —45 volt circuit is read when the electron 
current in the +150 volt circuit increases through 
20 milliamperes. The heater voltage is usually main- 
tained at approximately 75% of rated value so that 
the electron current rises slowly enough to permit 
accurate readings. The heater voltage should be re- 
moved immediately after measurement. If a klystron 
is found to have an ion current reading greater than 
five microamperes it should be aged in the trans- 
mitter at the lowest available beam voltage or with 
other aging equipment as described in Section 6.3. 


The gas check circuit is shown in Figure 23. Be- 
cause ion currents in the order of one microampere 
or less are involved, it is convenient to measure them 
by inserting resistors in the ion current circuit and 
measuring the voltage across these resistors with a 
sensitive vacuum tube voltmeter. With the voltmeter 
and resistor combination shown in Figure 23, equiv- 
alent full scale readings of 0.1, 1, 10 and 100 micro- 
amperes are available. 

Because of the small currents involved, the leak- 
age resistance across the tube elements involved in 
the gas check must be very high. This can be checked 
by watching for current indication in the ion circuit 
before heater power is applied. 

Specific information on gas checking any particu- 
lar Eimac klystron is available by writing to Eitel- 
McCullough, Inc., San Carlos, California. 


6.3 Klystron Reconditioning or “Aging” 


It is often inconvenient to recondition a klystron 
which exhibits excessive gas current by operating it 
in a transmitter. Equally satisfactory results can be 
obtained with the following procedure. 
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1. Support the klystron in a position permitting free 
circulation of air around the gun structure. Kly- 
strons which are shipped in a metal frame may be 
aged in this frame, but those shipped in hair pack 
must be removed from the shipping container. 

2. Apply forced air cooling to the gun structure in 
the amount specified in the data sheet. 

3. Apply rated heater voltage to the klystron, limit- 
ing starting current to the specified value. Allow 
five minutes to warm up. 

4. Short the focus electrode to the cathode. 

5. Short the anode, drift tubes and collector to- 
gether and ground. 

6. Apply 500 volts ac or dc from the anode to the 
cathode. If dc is used the positive terminal must 
be connected to the anode. Cathode current will 
be approximately 15 to 30 milliamperes. 

7. Energize the klystron in this manner for 12 hours 
or until the ion current, as indicated by the gas 
check, decreases to one microampere or less. 


If the klystron has a titanium getter, it will be 
advantageous to energize the getter during the aging 
process. 


6.4 Technical Assistance 


Eitel-McCullough, Inc. will gladly assist users in 
the choice of klystrons best suited to their particular 
applications. This cooperation is especially import- 
ant when a prototype design, which will later be 
manufactured in quantity, is being contemplated. 
Such assistance makes use of accumulated, detailed 
experience with the Eimac klystron types involved, 
and is handled confidentially and without charge. 
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